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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]It is a video encoding method which codes a dynamic image signal with which 
a picture signal acquired from a video raw material in which coded frame rates differ in 
a sequence of a picture signal was intermingled, A video encoding method detecting 
position information from which a coded frame rate changes in a sequence of a 
described image signal, and changing coding processing of the above-mentioned 
dynamic image signal based on the detected position information concerned. 
[Claim 2]The video encoding method according to claim 1, wherein it comes to carry 
out edit combination of a dynamic image signal which carried out 3:2 pulldown 
processing of the film image, and the dynamic image signal photoed with a television 
camera and the above-mentioned dynamic image signal detects editing point 
information on the above-mentioned edit combination as the above-mentioned 
position information. 

[Claim 3]The above-mentioned dynamic image signal consists of a dynamic image 
signal which carried out 3:2 pulldown processing of the film image, The video encoding 
method according to claim 1 detecting information which shows a position from which 
one top of a film image was changed into a picture of the 3 fields as the 
above-mentioned position information, or a position from which one top was changed 
into a picture of the 2 fields. 

[Claim 4]The video encoding method according to claim 2 characterized by removing 
the redundant field among the 3 fields concerned when a dynamic image signal which 
carried out [ above-mentioned ] 3:2 pulldown processing is a signal which changed one 
top of a film image into a picture of the 3 fields. 
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[Claim 5]The video encoding method according to claim 3 characterized by removing 
the redundant field among the 3 above-mentioned fields when one top of the 
above-mentioned film image is changed into a picture of the 3 fields. 
[Claim 6]The video encoding method according to claim 2 characterized by a thing of 
a frame / field adaptation to do for motion-compensation-prediction coding about a 
dynamic image signal photoed with the above-mentioned television camera. 
[Claim 7]The video encoding method according to claim 1 detecting the 
above-mentioned position information allotted at a vertical blanking period of the 
above-mentioned dynamic image signal. 

[Claim 8]The video encoding method according to claim 1 reproducing the dynamic 
image signal concerned from a recording medium with which the above-mentioned 
dynamic image signal was recorded, and reproducing the position information 
concerned from a recording medium with which the above-mentioned position 
information was recorded. 

[Claim 9]It is video coding equipment which codes a dynamic image signal with which a 
picture signal acquired from a video raw material in which coded frame rates differ in a 
sequence of a picture signal was intermingled, Video coding equipment having a 
detection means to detect position information from which a coded frame rate 
changes in a sequence of a described image signal, and an encoding means which 
changes coding processing of the above-mentioned dynamic image signal based on 
the detected position information concerned. 

[Claim 10]The video coding equipment according to claim 9, wherein, as for the 
above-mentioned dynamic image signal, it comes to carry out edit combination of a 
dynamic image signal which carried out 3:2 pulldown processing of the film image, and 
the dynamic image signal photoed with a television camera and the above-mentioned 
detection means detects editing point information on the above-mentioned edit 
combination as the above-mentioned position information. 
[Claim 1 1]The above-mentioned dynamic image signal consists a film image of a 
dynamic image signal which carried out 3:2 pulldown processing, and the 
above-mentioned detection means, The video coding equipment according to claim 9 
detecting information which shows a position from which one top of a film image was 
changed into a picture of the 3 fields as the above-mentioned position information, or 
a position from which one top was changed into a picture of the 2 fields. 
[Claim 12]The video coding equipment according to claim 10 establishing a 
redundant-fields elimination means which removes the redundant field among the 3 
fields concerned when a dynamic image signal which carried out [ above-mentioned ] 
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3:2 pulldown processing is a signal which changed one top of a film image into a picture 
of the 3 fields. 

[Claim 13]The video coding equipment according to claim 1 1 establishing a 
redundant-fields elimination means which removes the redundant field among the 3 
above-mentioned fields when one top of the above-mentioned film image is changed 
into a picture of the 3 fields. 

[Claim 14]The video coding equipment according to claim 10, wherein a frame / field 
adaptation carries out the motion-compensation-prediction coding of the 
above-mentioned encoding means about a dynamic image signal photoed with the 
above-mentioned television camera. 

[Claim 15]The video coding equipment according to claim 9, wherein the 
above-mentioned detection means detects the above-mentioned position information 
allotted at a vertical blanking period of the above-mentioned dynamic image signal. 
[Claim 16]The video coding equipment according to claim 9, wherein the 
above-mentioned encoding means carries out coding processing of the dynamic image 
signal concerned reproduced from a recording medium with which the 
above-mentioned dynamic image signal was recorded and the above-mentioned 
detection means detects the position information concerned reproduced from a 
recording medium with which the above-mentioned position information was recorded. 
[Claim 17]A recording medium which records a dynamic image signal with which a 
picture signal acquired from a video raw material in which coded frame rates differ in a 
sequence of a picture signal was intermingled, and position information which shows a 
position from which a coded frame rate changes in a sequence of a described image 
signal, and is characterized by things. 

[Claim 18]The recording medium according to claim 17 which, as for the 
above-mentioned dynamic image signal, it comes to carry out edit combination of a 
dynamic image signal which carried out 3:2 pulldown processing of the film image, and 
the dynamic image signal photoed with a television camera, and is characterized by 
the above-mentioned position information being editing point information on the 
above-mentioned edit combination. 

[Claim 19]The above-mentioned dynamic image signal consists of a dynamic image 
signal which carried out 3:2 pulldown processing of the film image, The recording 
medium according to claim 17, wherein the above-mentioned position information is 
information which shows a position from which one top of a film image was changed 
into a picture of the 3 fields, or a position from which one top was changed into a 
picture of the 2 fields. 
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[Claim 20]The recording medium according to claim 17 which records the 
above-mentioned position information on a vertical blanking period of the 
above-mentioned dynamic image signal, and is characterized by things. 
[Claim 21]The recording medium according to claim 17 which records the 
above-mentioned position information in a field where time codes other than a field 
where the above-mentioned dynamic image signal is recorded are recorded, and is 
characterized by things. 

[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]A video encoding method and a device for coding the dynamic 
image signal acquired by this invention carrying out optics/electrical conversion of 
original image sauce like the film of a movie especially about the video encoding 
method and device which code the video in which a redundant picture is included, It is 
related with the recording medium which records the dynamic image signal with which 
a redundant picture is included. 
[0002] 

[Description of the Prior Art]Generally, since a digital image signal has very much 
amount of information, when this is referred to as recording on the recording medium 
which is small and has little memory amount of information for a long time, a means to 
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carry out high efficiency coding of the picture signal, and to record it becomes 
indispensable. The low bit rate coding method using correlation of the picture signal is 
proposed in order to meet such a demand, and one of them has what is called an 
MPEG (Moving Picture Expert Group) method. With MPEG. It is a common name of the 
video coding mode packed in WG(Working Group) 1 1 of SC(Sub Committee) 29 of 
JTC(Joint TechnicalCommittee)1 of ISO (International Organization for 
Standardization) and IEC (International Electrotechnical Commission). 
[0003]The above-mentioned MPEG system drops relative redundancy of a time base 
direction by taking the inter-frame difference of a picture signal first, 
then — etc. (DCT:discrete cosinetransform) etc. — it is a method which codes a 
picture signal well by dropping the relative redundancy of space shaft orientations 
using the orthogonal transformation technique. 

[0004] Drawing 17 shows the conventional example of the video coding equipment at 
the time of making into an original input dynamic image signal the picture signal 
acquired from the film sauce which set the frame rate to 30 Hz by what is called 3:2 
pulldown processing. When coding the picture signal acquired from film sauce by 3:2 
pulldown processing in the video coding equipment of this drawing 1 7 , drop and 
compress the relative redundancy of the above-mentioned time base direction, and 
the relative redundancy of space shaft orientations, and. He is trying to raise 
compression efficiency further by making it not code about a redundant picture. 
[0005]Here, the above-mentioned 3:2 pulldown processing is explained briefly. In the 
case where the picture of film sauce, such as a movie, is changed into the interlace 
scan picture signal what is called corresponding to NTSC system of the Television 
Sub-Division broadcasting format, for example (namely, telecine conversion), To the 
pictures of film sauce being per second 24 tops, since the number of the interlace 
scan picture signals of NTSC system is per second 30 (60 field), In order to generate 
per second 30 frames (60 field) of an interlace scan picture signal from per second 24 
tops of the above-mentioned film, a field number conversion process is required. 
Therefore, in changing the picture of the film sauce of the per second 24 
above-mentioned tops into a per second 30-frame (60 field) interlace scan picture 
signal. As shown in drawing 18 , two top [ which the film followed ], for example, top MF, 
1, and top MF1 of the beginning of MF2 are changed into a part for the 2 fields of an 
interlace scan picture signal, and, generally 3:2 of changing the following top MF2 into 
part for the 3 fields pulldown processing is used, the above among the interlace scan 
picture signals acquired by such 3:2 pulldown processing — it is the repetition field of 
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the 3 fields obtained from the one same top of the film sauce indicated to be a 
redundant picture to drawing 18 . 

[0006] Hereafter, detailed explanation of the composition of drawing 1 7 is given. 
[0007]The videotape recorder (VTR) 101 is loaded with the videotape which records 
the interlace scan picture signal changed from the picture of film sauce by the 
above-mentioned 3:2 pulldown processing. 

The picture signal played from this videotape is sent to redundant-fields detection 
and the removal machine 102 as the above-mentioned field input dynamic image signal. 

[0008]In the above-mentioned redundant-fields detection and the removal machine 
102, in order to detect the picture signal corresponding to a redundant picture from a 
described image signal and not to code the picture signal of the redundant picture 
concerned, this detected picture signal is reduced. That is, the 3 fields obtained from 
the same top of film sauce are detected from the interlace scan picture signal of per 
second 30 frames, and the redundant repetition field (it is hereafter called redundant 
fields) is removed among these 3 fields. By this, the progressive scan frame (frame by 
sequential scanning) of 24 frames per second will be made ideally. The example when 
the progressive scan frame concerned of 24 frames per second is able to be made 
ideally is shown in drawing 1 9 . 

[0009]So that this drawing 1 9 may show the principle of the detection algorithms of 
the above-mentioned redundant fields, first, It is investigated whether the 2 fields 
where the 1st field (top field) or the 2nd field (bottom field) continued are identical 
images (repeated field image) (that is, it is investigated whether the 2 same 
continuous fields of parity are identical images). Here, if the 2 fields where the 1 st field 
or the 2nd field continued are repeated, these 2 fields must be thoroughly in 
agreement ideally, but it does not become so actually. That is, it is because data 
smoothing of the signal by a smoothing filter is performed between time base 
directions, i.e., the field, and by inter-frame, so the pixel level has usually changed in 
order to smooth a motion of a picture after 3:2 pulldown processing. It is almost the 
case which the original image of the movie program generally supplied from the post 
production company which performs telecine conversion has been made in this data 
smoothing. 

[0010]Therefore, in the case of detection of the redundant fields mentioned above, 
generally a threshold is provided in the degree of the equality between 2 fields where 
the 1 st field of the above or the 2nd field continued, and it is made as [ perform / the 
above-mentioned redundant-fields judging ]. For example, when the absolute value 
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sum of the difference of each pixel between 2 fields where the 1st field of the above 
or the 2nd field continued is smaller than a certain predetermined threshold, it judges 
that it is redundant fields. Here, if judged with their being redundant fields, the field is 
removed from an original input picture signal, it will be not coding this and reduction of 
data will be performed. The details about the algorithm of detection of redundant 
fields and removal are mentioned later. 

[0011]The picture signal of the field sequence outputted from the above-mentioned 
redundant-fields detection and the removal machine 102 is changed into the picture 
signal of a frame sequence at entry sequenced, as the scan converter 1 03 shows to 
drawing 1 9 . Here, since it corresponds to the one top with same film, the constituted 
frame can be treated as a progressive scan frame. That is, this frame is equal to one 
frame of the picture signal which carried out the progressive scan (sequential 
scanning) of the one top of a film, and read it. Since correlation between vertical lines 
is large compared with an interlace scan frame, a progressive scan frame has higher 
relative redundancy, and can improve encoding efficiency of a frame general. 
[0012]The picture signal of the progressive scan frame outputted from the 
above-mentioned scan converter 103 is sent to the coding equipment 104. In this 
coding equipment 104, compression encoding of the picture signal of the progressive 
scan frame outputted from the above-mentioned scan converter 103 is carried out 
with the MPEG system which is a low bit rate coding method using correlation of said 
picture signal, for example. As mentioned above at this time, since correlation 
between vertical lines is large, the picture signal of a progressive scan frame can 
acquire high encoding efficiency rather than coding the picture signal of an interlace 
scan frame. 

[0013]The picture signal coded with the above-mentioned coding equipment 104 is 
recorded on the recording medium 105 after that. 

[0014]As mentioned above, conventional video coding equipment is the picture signal 
from which all the picture signals recorded on videotape were acquired by 3:2 pulldown 
processing. 

When the signal which played and obtained the videotape concerned with the 
videotape recorder 101 is acquired by the 3:2 pulldown processing concerned, the 
encoding efficiency of the picture signal of a frame is good, and it is satisfactory. 

[0015] 

[Problem(s) to be Solved by the InventionjBy the way, the picture signal currently 
recorded on the videotape with which the videotape recorder 101 is loaded in the 
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conventional video coding equipment shown in drawing 1 7 , It does not restrict 
comprising only a picture signal acquired by the 3:2 pulldown processing which was 
mentioned above, For example, the picture signal acquired by the 3:2 pulldown 
processing concerned and the picture signal (a frame rate is 30 Hz) photoed with the 
television camera may be combined by edit etc., for example. That is, the case where 
the program for television broadcasting which inserted in several [ in the middle of a 
movie program ] the commercial picture photoed with the television camera as this 
example, for example is recorded etc. are mentioned. 

[001 6]The case where the videotape recorded by intermingling such a picture signal 
acquired by 3:2 pulldown processing and the picture signal photoed with the television 
camera is treated with the conventional video coding equipment of drawing 1 7 is 
considered. 

[0017]First, when the reproduced image signal currently played from the videotape 
concerned serves as a signal part obtained from the movie program, the redundant 
repetition field is detected, the redundant fields concerned are removed, and it must 
be made not to have to code, as mentioned above. In this signal part, the frame rate 
after coding must be 24 Hz ideally. 

[0018]Next, since the above-mentioned redundant fields do not exist in the signal part 
concerned when the above-mentioned reproduced image signal serves as a signal part 
photoed with the television camera, the picture signal of all the fields must be coded. 
In this signal part, the frame rate after coding must be 30 Hz. 
[001 9] However, as mentioned above, in the case of detection of redundant fields. 
Since the absolute value sum of the difference of each pixel between 2 fields where 
the degree of the equality of the signal between 2 fields, for example, said 1st field, 
and the 2nd field continued is compared with a predetermined threshold and it is made 
to judge redundant fields, Even if the above-mentioned reproduced image signal is the 
picture signal portion photoed with the television camera, when a motion of a picture 
is a picture signal of a small scene, there is a possibility of judging as redundant fields 
accidentally, for example. 

[0020]So that the smoothness of said data smoothing generally applied to the picture 
acquired by 3:2 pulldown processing becomes strong, Namely, so that the degree of 
filtering given to the picture signal of a time direction (between the fields, inter-frame) 
with a smoothing filter becomes strong, Since a pixel value (pixel level) changes among 
2 fields even if it is said repetition field, the absolute value sum of the difference 
between these 2 fields becomes large. In such a case, since it becomes difficult to 
judge the repetition field concerned as said redundant fields, in order to be able to 
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judge the redundant fields concerned efficiently, the threshold over the absolute value 
sum of said difference for performing the redundant-fields judging concerned is 
usually enlarged. 

[0021] However, if the threshold concerned is enlarged, even if said reproduced image 
signal is the signal part photoed with the television camera, the problem that a 
possibility that a motion of a picture will judge as redundant fields accidentally in the 
picture signal of a small scene, for example will become high will occur. Thus, in the 
case where a reproduced image signal is the signal part photoed with the television 
camera, If a judgment is accidentally performed as redundant fields, although the field 
judged that is the redundant fields concerned is the field required originally, it will be 
removed, Thereby, the problem to which it is set to 30 Hz or less, and a motion of the 
video behind obtained as a result becomes unnatural also produces the frame rate of 
coding. Since inter-frame correlation between the fields will also be confused, the 
problem to which the encoding efficiency of the picture signal of a frame falls arises. 
[0022]On the contrary, in order to avoid judging redundant fields accidentally to the 
picture signal photoed with the television camera, When the judging standard of 
redundant fields is made severe, namely, the threshold of the absolute value sum of 
the difference between said 2 fields is made small too much, the detection efficiency 
of the redundant fields to the picture signal by 3:2 pulldown processing will fall. Since 
the frame rate of coding to the picture signal by 3:2 pulldown processing will also be 
set to not less than 24 Hz if the detection efficiency of redundant fields falls in this 
way, the problem to which the encoding efficiency of the picture signal of a frame falls 
also in this case arises. 

[0023]Then, this invention is made in view of such the actual condition, and is a thing. 
The purpose like the signal with which the picture signal acquired by processing and 
the picture signal photoed with the television camera are intermingled, It is the video 
encoding method and device which can code efficiently the dynamic image signal with 
which the picture signal acquired from the video raw material in which coded frame 
rates differ in the sequence of a picture signal is intermingled, and providing a 
recording medium. 

[0024] 

[Means for Solving the ProblemjWhen a picture signal with which a video encoding 
method and a device of this invention were obtained from a video raw material in 
which coded frame rates differ in a sequence of a picture signal is intermingled, 
Above-mentioned SUBJECT is solved by detecting position information from which a 
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coded frame rate changes in a sequence of a picture signal, and changing coding 
processing of a dynamic image signal based on this position information. 
[0025]A dynamic image signal with which a picture signal with which a recording 
medium of this invention was obtained from a video raw material in which coded frame 
rates differ in a sequence of a picture signal was intermingled, Position information 
which shows a position from which a coded frame rate changes in a sequence of a 
picture signal is recorded, and SUBJECT mentioned above is solved [ things ] easy. 
[0026] 

[Embodiment of the Inventionjlt explains making Drawings reference about the 
desirable embodiment of this invention hereafter. 

[0027]First, the 1st working example that realizes the video encoding method of this 
invention is described with reference to drawing 1 . The composition of the image 
coding system by which the 1st video coding equipment of this invention is applied is 
shown in drawing 1 . 

[0028]The image coding system of drawing 1 is provided with the following. 

The video editing device 1 into which it divides roughly into and the picture signal from 

two videotape recorders (VTRs 2 and 3) is edited. 

The image encoding apparatus 10 which codes by making the picture signal from this 
video editing device 1 into an input picture signal, and generates coding data. 

[0029]The above-mentioned video editing device 1 is provided with the following. 
VTR2 which plays the signal (a coded frame rate is 24 Hz) concerned from the 
videotape which records the picture signal acquired from film sauce (for example, 
movie sauce) by 3:2 pulldown processing. 

VTR3 which plays the signal (a coded frame rate is 30 Hz) concerned from the 
videotape which records the picture signal photoed with the television camera. 
The switch 4 which changes and chooses the signal reproduced from these two sets 
of VTRs 2 and 3. 

VTR7 which records the picture signal S12 selected with the switch 4 on videotape, 
and the video edit controller 5 which controls the switch 4. 

[0030]The above-mentioned video edit controller 5 sends the change flag S1 1 to the 
above-mentioned switch 4, and controls the change of the switch 4 concerned, and it 
is outputting the change flag S1 1 concerned also to the VTR7 side. This flag S1 1 is 
recorded on the videotape in VTR7 with the picture signal S12 concerned as header 
information of the corresponding picture signal S12 selected with the switch 4. That is, 
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the picture signal S12 and the flag S1 1 correspond 1 to 1 time about each picture 
selected with the switch 4, and are recorded on the videotape 9 in VTR7. 
[0031]Here, there is the method of recording on the tape together with the picture 
signal with the described image signal S12, using the user bit of a SMPTE time code 
for example as a record method of the flag S1 1 recorded. A SMPTE time code is the 
abbreviation for the code specified to the U.S. standard (C98.12:time and control code 
for video and audio tape for 525/60 television system). In IEC standards, it has 
become common as a standard which contains 625/50television system as 
Publication 461 (time and control codefor video tape recordings). Specifically, the 
above-mentioned flag S1 1 is recorded on what is called VITC (vertical interval time 
code) and LTC (longitudinal time code). The above-mentioned VITC is a time code of 
a vertical blanking period, Divide a part for the data of a time code, and 64 bits into 8 
bitwises in 1 H period, and a sync bit ("1 ", "0") is added, It constitutes from 90 bits as 
shown in drawing 2 which added an 8 more-bit CRC code, and such a signal is inserted 
in 2H which the vertical blanking period of each field does not adjoin. In particular, in 
the case of the television signal of NTSC system, by the above-mentioned SMPTE, it 
has recommended putting into 14 lines and 16 lines. As a position of a horizontal line 
signal, as shown in drawing 3 , it begins from the position which was late for the leading 
edge for 10 microseconds, and it is recorded within 50.286 microseconds before 
[ 3.269 microsecond ] the following leading edge. As for the signal level, 0 IRE 
(Institude for Radio Engineers) and "1" are recorded for "0" of data on the level of 
80IRE. LTC is a time code recorded in the direction of a tape length hand, comprises 
80-bit data as shown in drawing 4 of a 64-bit hour entry and a user bit, and a 16-bit 
sink bit among one frame, and is usually recorded on a time code track. As shown in 
above-mentioned drawing 2 or drawing 4 , the user bit other than a time code is 
contained in the above-mentioned VITC and LTC, and the above-mentioned flag S11 
can be recorded on the user bit concerned. 

[0032]In order to perform such a thing, before the picture signal S12 with which edit 
combination of the picture signal by the above-mentioned 3:2 pulldown processing 
from the above-mentioned switch 4 and the picture signal photoed with the television 
camera was carried out is sent to VTR7, it is sent to the VITC plug circuit 6. 
Simultaneously in the VITC plug circuit 6 concerned. The above-mentioned flag S1 1 is 
also supplied and the flag S1 1 concerned is inserted in the user bit of the described 
image signal S12, for example, VITC, as editing point (position) information on the 
picture signal by the above-mentioned 3:2 pulldown processing, and the picture signal 
photoed with the television camera. 
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[0033]Since it is above, on the videotape 9 in which record is made in VTR7. The 
picture signal S13 with which the signal (flag S1 1) which directs the editing point 
(position) information was inserted in the user bit of VITC will be recorded on the 
picture signal by 3:2 pulldown processing, and the picture signal (S12) with which edit 
combination of the picture signal photoed with the television camera was carried out. 
[0034]About VITC and LTC, it may be a thing of bit configurations other than the 
format shown in said drawing 2 and drawing 4 , and correspondence can be taken by 
the receiver the record side in this case, it is disclosed, and ** is good. The picture 
signal S12 and the flag S1 1 which were mentioned above do not need to be recorded 
on the same recording medium, and it may be made to record them on a separate 
medium. For example, what it may be made to record on the floppy disk 8 shown in 
drawing 1 , and the picture signal S12 is recorded, for example on the videotape in 
VTR7 in this case, and records the flag S1 1 (namely, editing point information) on the 
floppy disk 8 can be performed. 

[0035]The videotape 9 in which a signal which was mentioned above was recorded is 
played in VTR1 1 , and the picture signal S7 acquired by playback by this VTR1 1 is sent 
to the image encoding apparatus 10. The picture signal S7 played from this videotape 
9 is the same as the described image signal S13. 

[0036]The image encoding apparatus 10 which received the picture signal S7 from the 
above-mentioned VTR11, The picture signal by said 3:2 pulldown processing and the 
picture signal photoed with the television camera read the picture signal (said picture 
signal S12) by which edit combination was carried out from the picture signal S7 
concerned, and. The user bit of the SMPTE time code of this picture signal, for 
example, the editing point information on the picture recorded on said VITC, (said flag 
S1 1) is read, and it is made to control the coding processing in the case of the coding 
to a described image signal based on the editing point information concerned. In [ in 
other words, the above-mentioned e diting point inform ation turns into_encoding 
contr^ information, and ] the image encoding apparatus 10 concerned, Based on the 
above-mentioned editing point information (encoding control information), it is made 
to perform respectively separate coding processing to the picture signal by said 3:2 
pulldown processing, and the picture signal photoed with said television camera. 
[0037]The picture signal S7 supplied to the image encoding apparatus 10 from the 
above-mentioned VTR1 1 is first sent to the VITC reading circuit 12. In the VITC 
reading circuit 12 concerned, said editing point information (namely, flag S1 1) arranged 
for example, in VITC of the user bit of said SMPTE time code is read from the 
described image signal S7, The picture signal photoed with the picture signal and 
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television camera by the above-mentioned 3:2 pulldown processing separates from 
the picture signal (the same signal as said picture signal S12) by which edit 
combination was carried out, and sends to the course after the switch 1 3 as the 
picture signal S1 about the separated picture signal concerned. On the other hand 
based on the editing point information read in the above-mentioned VITC, the VITC 
reading circuit 12 concerned, The described image signal S1 outputs the flag S2 (said 
flag S1 1 and a corresponding flag) which shows that signal type which is the picture 
signal photoed with the picture signal by said 3:2 pulldown processing, or the television 
camera. This flag S2 is sent to the switches 13 and 15 as a switching control signal, 
and it is sent also to the coding equipment 17. From the VITC reading circuit 12, the 
field synchronized signal (S608) later mentioned with the picture signal S1 is also 
outputted. 

[0038]The above-mentioned switch 13 is that to which the change of the switching 
terminals c and d is performed according to the above-mentioned flag S2, For example, 
when the above-mentioned flag S2 shows that the described image signal S1 is 
photoed with the above-mentioned television camera, it changes to the switching 
terminal c side, When the above-mentioned flag S2 shows that it is what the 
described image signal S1 depends on 3:2 pulldown processing, it changes to the 
switching terminal d side. The above-mentioned switch 15 is also that to which the 
change of the switching terminals e and f is performed according to the 
above-mentioned flag S2 like the above-mentioned switch 1 2, When the 
above-mentioned flag S2 shows that the described image signal S1 is photoed with 
the above-mentioned television camera, it changes to the switching terminal e side, 
When the above-mentioned flag S2 shows that it is what the described image signal 
S1 depends on 3:2 pulldown processing, it changes to the switching terminal f side. 
Direct continuation of the switching terminal c of the above-mentioned switch 13 and 
the switching terminal e of the switch 15 is carried out, the switching terminal d of the 
switch 1 3 is connected to the input terminal of redundant-fields detection and the 
removal machine 14, and the switching terminal f of the switch 15 is connected to the 
output terminal of redundant-fields detection and the removal machine 14. The output 
signal from the switch 15 concerned is inputted into the scan converter 16 as the 
picture signal S5. When the above-mentioned flag S2 shows that a photograph is 
taken with the above-mentioned television camera, therefore, the picture signal S1, It 
will be sent to the scan converter 16 as it is as the described image signal S5, When 
the above-mentioned flag S2 shows that it is what is depended on the 
above-mentioned 3:2 pulldown processing, after the picture signal S1 is processed 



13 



Publication JP 9-168148 



with redundant-fields detection and the removal machine 14, it will be sent to the 
scan converter 16 as the described image signal S5. 

[0039]In the above-mentioned redundant-fields detection and the removal machine 
14, in order to detect the picture signal corresponding to a redundant picture and not 
to code the picture signal of the redundant picture concerned from the picture signal 
S1 by the 3:2 pulldown processing obtained by selection with the above-mentioned 
switch 13, this detected picture signal is reduced. From this redundant-fields 
detection and the removal machine 14, the picture signal after the redundant picture 
(redundant fields) was removed, and the redundant-fields detection flag (S61 1) 
mentioned later as show the redundant picture (redundant fields) concerned are 
outputted. Specific constitution of the redundant-fields detection concerned and the 
removal machine 14 and operation are mentioned later. 

[0040]The picture signal photoed with the above-mentioned television camera in the 
above-mentioned scan converter 16, A picture signal and a redundant-fields 
detection flag (S61 1) after being processed with the above-mentioned 
redundant-fields detection and the removal machine 14 change into the picture signal 
of a frame sequence the picture signal S5 of the field sequence changed and supplied 
with said flag S2 at entry sequenced. From this scan converter 1 6, with the picture 
signal of the above-mentioned frame sequence. The flag S101 which shows the start 
timing of the pair of the field which constitutes a frame which is mentioned later, The 
flag S103 with which the flag S102 which shows whether it is begun from the 2nd field 
whether the frame concerned begins from the 1 st field, and the frame concerned 
show that origin consists of the 2 fields which removed 3 to the 1 field generated from 
the same top of film sauce is outputted. Detailed operation with the scan converter 16 
concerned is mentioned later. 

[0041 ]The picture signal S6 of the frame sequence outputted from the 
above-mentioned scan converter 16 and each above-mentioned flag S101, S102, and 
S103 are sent to the coding equipment 17. When coding the picture signal S6 of the 
above-mentioned frame sequence, in the coding equipment 17 concerned, separate 
coding processing is performed for every frame to the picture signal by said 3:2 
pulldown processing, and the picture signal photoed with the television camera based 
on said flag S2 and the flag S101, respectively. It has coded so that the 
above-mentioned flag S2, and S102 and S103 may be mentioned later, and the coding 
equipment 1 7 is outputted with the picture signal coded [ above-mentioned ]. Specific 
constitution of the coding equipment 17 concerned and operation are mentioned later. 
[0042]High efficiency coding of the picture signal is carried out with the 



14 



Publication JP 9-168148 



above-mentioned coding equipment 17, and the coding data (bit stream) which coded 
and obtained the above-mentioned flag S2, S102, and S103 is recorded on the 
recording medium 18 after that. 

[0043]When the flag S1 1 (editing point information) is recorded on the floppy disk 8 
shown in drawing 1 for example, what outputs said flag S2 from the above-mentioned 
VITC reading circuit 12 corresponding to the flag S1 1 read from the floppy disk 8 
concerned is possible. Of course, the flag S2 is not outputted from the VITC reading 
circuit 12 in this case, but it may be made to send to each part (the switches 13 and 
1 5 and coding equipment 1 7) as it is by making into the flag S2 the flag S1 1 read from 
the floppy disk 8. 

[0044]Next, the composition and operation of the important section of the 
above-mentioned redundant-fields detection and the removal machine 14 are 
explained using drawing 5 . 

[0045]In this drawing 5 , the picture signal S1 by the 3:2 pulldown processing selected 
with said switch 13 is supplied to the input terminal 501. The picture signal S1 
concerned is a signal whose field rate played from the videotape 9 in said VTR1 1 is 60 
Hz. 

[0046]By passing the delay devices 502 and 503, the picture signal S1 by the 3:2 
pulldown processing concerned is delayed by the 2 fields, and is inputted into the 
adding machine 504 as the summed signal S602. The picture signal S1 which has not 
been delayed for the above-mentioned input terminal 501 is inputted into this adding 
machine 504 as a subtraction signal, therefore in the adding machine 504 concerned. 
Calculation which subtracts the picture signal S1 which is not delayed 
[ above-mentioned ] from the picture signal S602 by which 2 field delay was carried 
out [ above-mentioned ] for every pixel is performed. 

[0047]The difference value S603 acquired by being calculated for every pixel with this 
adding machine 504 is sent to the absolute value computer 505, and the absolute 
value of the difference value S603 concerned is calculated here. The absolute value 
S604 calculated by the absolute value computer 505 concerned is sent to the 
accumulation machine 506, and the accumulation sum around the 1 field is calculated 
here. The accumulated S605 calculated with the accumulation machine 506 
concerned is sent to the comparator 507. 

[0048]The predetermined threshold S606 memorized beforehand is supplied to the 
memory 508, and the above-mentioned threshold S606 and the above-mentioned 
accumulated S605 are compared with the comparator 507 concerned by this 
comparator 507. When accumulated is smaller than the above-mentioned threshold in 
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comparison by the comparator 507 concerned, "1" is stood to the output of this 
comparator 507 as the flag S607. The output terminal of the comparator 507 
concerned is connected with one input terminal of the AND operation machine 512 of 
2 inputs. 

[0049]On the other hand, the field synchronized signal S608 of the picture signal S1 of 
a field rate inputted into the above-mentioned input terminal 501 is supplied to the 
input terminal 509. The field synchronized signal S608 concerned is supplied, for 
example from the VITC reading circuit 12, although the graphic display is omitted in 
drawing 1 . 

[0050]The field synchronized signal S608 from this input terminal 509 is sent to the 
field counter 510. In this field counter 510, the field number of the picture signal 
inputted into the redundant-fields detection concerned and the removal machine 14 is 
counted by counting the above-mentioned field synchronized signal S608. Counted 
value j of the field number obtained by the count in the field counter 510 concerned is 
sent to the comparator 51 1 as the output signal S609. 

[0051 ]In the comparator 51 1 concerned, when the number of counted value j which 
the above-mentioned output signal S609 shows is odd [ five or more ], "1 " is stood to 
the output of this comparator 51 1 as the flag S610. The output terminal of the 
comparator 51 1 concerned is connected with the input terminal of another side of the 
AND operation machine 512 of the two above-mentioned input. 
[0052]As for both the above-mentioned AND operation machines 512, when the 
above-mentioned flags S610 and S607 to the two above-mentioned input terminals 
are set to "1 ", "1 " takes action on an output. When "1 " takes action on the output of 
this AND operation machine 512, The output of the AND operation machine 512 
concerned is outputted from the terminal 513 as the redundant-fields detection flag 
S61 1 which shows that the field of the picture signal S1 inputted now is redundant 
fields duplicate by 3:2 pulldown processing. 

[0053]If "\" is stood as this redundant-fields detection flag S61 1 , the picture signal of 
the field concerned will be removed in redundant-fields detection concerned and the 
eliminating circuit 14. For example, as concrete composition which removes the 
picture signal of these redundant fields, The switch 514 with which the picture signal 
S1 through the above-mentioned input terminal 501 is supplied, and the composition 
which consists of control circuit 516 grade which outputs the switching control signal 
of the above-mentioned switch 514 based on the above-mentioned redundant-fields 
detection flag S61 1 and the field synchronized signal S608 can be mentioned as an 
example. By namely, the thing for which the above-mentioned control circuit 516 
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controls the above-mentioned switch 514 only between the redundant fields 
concerned at OFF based on the above-mentioned field synchronized signal when "\" 
stands on the above-mentioned redundant-fields detection flag S61 1. It becomes 
possible to remove the picture signal of the field supplied now as a picture signal of 
redundant fields. The picture signal with which these redundant fields were removed is 
outputted from the terminal 515 as an output image signal of redundant-fields 
detection and the removal machine 14. Of course, as composition which removes the 
picture signal of redundant fields, they may be not only the composition that consists 
of the above-mentioned switch 514 or the control circuit 516 but other composition. 
[0054]The output image signal and the redundant-fields detection flag S61 1 which 
were produced by making it above will be sent to the scan converter 16 via the switch 
1 5 of drawing 1 . 

[0055]Counted value is cleared, when the output terminal of the above-mentioned 
AND operation machine 512 is connected also with the clear terminal of said field 
counter 510, therefore "\" stands on the above-mentioned flag S61 1 as for the field 
counter 510 concerned. 

[0056]It is being carried out whether the number of counted value j is odd [ five or 
more ] as mentioned above about the judging standard in the above-mentioned 
comparator 51 1 because it is not guaranteed that the detection cycle of the 
redundant fields by 3:2 pulldown processing always operates regularly for the Reason 
shown below. That is, it is because the pattern in which redundant fields appear in 5 
field periods is no longer guaranteed to the 1 st for example, by the video edit after 3:2 
pulldown processing, etc. It is because redundant fields become are hard to be 
detected depending on the pattern of a picture since data smoothing is performed to 
the 2nd by inter-frame between time base directions, i.e., the field, at the time of 3:2 
pulldown processing. For example, even if it is redundant fields actually, it is because 
"\" may not stand on the flag S607 in comparison by the comparator 507. Therefore, 
by the comparator 51 1 concerned, it becomes possible by using the above judging 
standards in the comparator 51 1 to continue the judgment of redundant fields even 
succeeding the case where the pattern of 3:2 pulldown processing is not guaranteed. 
[0057]Next, the operation in the composition from the VITC reading circuit 12 of 
above-mentioned drawing 1 to the scan converter 16 is explained using drawing 6 . 
[0058]The picture signal S1 of said field rate outputted to this drawing 6 from the 
VITC reading circuit 12 of drawing 1 , Said flag S2 which shows the signal type of 
whether to be obtained by photography with a television camera or the picture signal 
S1 concerned would not be acquired by 2:3 pulldown processing, The redundant-fields 
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detection flag S61 1 explained by drawing 5 , and the output image signal S5 from the 
switch 15 of drawing 1 , The flag S101 which shows the timing (starting of "1") of a 
start of the pair of the field of constituting the frame concerned when changing a field 
rate into a frame rate with the scan converter 16, Whether the frame concerned 
begins from the 1st field (top field) Or the flag S102 set to "1" in showing whether it 
begins from the 2nd field (bottom field) and beginning from the 1st field, When it is a 
frame which the frame concerned turns into from the 2 fields which removed the 1 
field from the 3 fields generated from the top in which film sauce of origin is the same, 
the flag S103 used as "\" is shown. The characters F and f are the picture signals of 
said film sauce by which 3:2 pulldown processing was carried out about the picture 
signal S1 in this drawing 6 , The capital letter F expresses the 1st field, the small letter 
f expresses the 2nd field and the same number expresses the field read from the top 
with same film among the numbers of the subscript of these characters F and f. In the 
picture signal S1 in drawing 6 , the characters V and v are the picture signals photoed 
with said television camera, the capital letter V expresses the 1st field, the small 
letter v expresses the 2nd field and the same number expresses the pair which 
constitutes a frame among the numbers of the subscript of these characters V and v. 
[0059]When the flag S2 is set to "\" when the picture signal S1 is a thing of the film 
sauce by which 3:2 pulldown processing was carried out, as this drawing 6 shows, and 
the picture signal S1 is photoed with a television camera, the flag S2 is "0." Therefore, 
when the above-mentioned flag S2 is "1" in the composition of drawing 1 , When the 
switching terminals d and f of said switches 13 and 15 are chosen, redundant-fields 
detection and the removal machine 14 are applied to said picture signal S1 and it is 
"0", The switching terminals c and e of said switches 13 and 15 are chosen, and 
redundant-fields detection and the removal machine 14 are not used for the picture 
signal S1. 

[0060]When the field of the picture signal S1 is redundant fields, the flag S61 1 of 
drawing 5 is set to "1" so that drawing 6 may also show. That is, when said flag S2 is 
"1", redundant-fields detection and the removal machine 14 will set the 
above-mentioned flag S61 1 to "1 ", if the redundant fields read from the same top of 
film sauce in the 3 fields are detected. And the field where the flag S61 1 becomes "1" 
among the fields of the picture signal S1 is removed from the picture signal S1 
concerned, and, thereby, the picture signal S5 of a field sequence is outputted from 
the switch 15. On the other hand, as for redundant-fields detection and the removal 
machine 14, the flag S2 is not used between "0." 

[0061]In drawing 6 , from the scan converter 16 of drawing 1 , the picture signal S6 of 
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said frame rate and the above-mentioned flags S102 and S103 attached to it are also 
outputted, and these picture signals S6, the flag S102, and S103 are inputted into said 
coding equipment 1 7. When performing the coding which followed what is called an 
MPEG 2 standard with the above-mentioned coding equipment 17, the 
above-mentioned flags S102 and S103, It can code as the top field first 
(top_field_first:TFF) and the repeat first field (repeat_first_field:RFF) which are defined 
by MPEG 2, respectively. In the case of a frame structure, the above-mentioned top 
field first is information the first field indicates a higher rank or a low rank to be, and 
the above-mentioned repeat first field is information used 2:3 when pulldown. 
[0062]Next, the composition and operation of the coding equipment 17 of drawing 1 
are explained below. 

[0063]The coding equipment 17 concerned shall perform hybrid coding processing 
which combined the motion-compensation-prediction coding widely known for what is 
called MPEG 2 (ISO/IEC 13818-2) etc., and a discrete cosine transform (DCT). 
[0064]By MPEG 2, here the picture of each frame I picture (Intra codedpicture), It is 
considered as which picture of three kinds of pictures of P picture (Predictive coded 
picture) and B picture (Bidirectioally predictive coded picture), and compression 
encoding of the signal of these pictures is carried out. 

[0065]Namely, in MPEG 2, as shown, for example in drawing 7 , it may be one unit of 
processing by making the picture signal of 17 frames from frame F1 to F17 into a 
group OBU picture (Group Of Picture:GOP). 

[0066] For example, frame F1 of the head of GOP is processed as an I picture, the 2nd 
frame F2 is processed as a B picture, and the 3rd frame F3 is processed as a P 
picture. Hereafter, from the frame F4 of the 4th henceforth to the frame F1 7 is 
processed by turns as B picture or a P picture. In drawing 7 , the arrow from a picture 
to a picture shows the direction of prediction (it is below the same). 
[0067]Speaking more concretely, by I picture, coding as it is and transmitting the 
picture signal for the one frame. In P picture, as fundamentally shown in (A) of drawing 
7, it asks for difference with each pixel of I picture or P picture which existed in the 
past in time than it, and this differential signal is coded and transmitted. In B picture, 
as fundamentally shown in (B) of drawing 7 , it asks for difference with the average 
value of each pixel of the frame of both which are the past and with future in time, and 
this differential signal is coded and transmitted. 

[0068]The principle of the method of doing in this way and coding the picture signal of 
video is explained using drawing 8 . 

[0069]In drawing 8 , since the first frame F1 is processed as an I picture, it is 
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transmitted to a transmission line as transmission data F1X as it is (formation of a 
picture inner code). 

[0070]On the other hand, since the 2nd frame F2 is processed as a B picture, 
difference with the average value of frame F1 which existed in the past in time, and 
the frame F3 which is with future in time calculates, and the difference data is 
transmitted as the transmission data F2X. However, if the processing as this B picture 
is explained still more finely, they exist. [ four kinds of] Like figure Nakaya seal SP1, 
the 1st processing transmits the data of the original frame F2 as the transmission 
data F2X as it is, and turns into the same processing as the case in I picture (namely, 
intra coding). Like figure Nakaya seal SP2, the 2nd processing calculates the 
difference from the frame F3 of the future in time, and transmits the difference data 
(namely, backward prediction coding). Like figure Nakaya seal SP3, the 3rd processing 
calculates difference with past frame F1 in time, and transmits the difference data 
(namely, forward prediction coding). Furthermore, like figure Nakaya seal SP4, the 4th 
processing generates the difference of past frame F1 and the average value of the 
frame F3 of the future in time, and transmits this difference data as the transmission 
data F2X (namely, both-directions prediction coding). The way transmission data 
decreases most among these four kinds of methods is adopted. The motion vector x1 
(frame F1 and motion vector between F2) between the pictures (estimated image) of 
the frame which serves as an object which calculates the difference in the case of 
forward prediction when transmitting the above-mentioned difference data, Or both 
motion vector x2 (motion vector between the frames F3 and F2) in the case of 
backward prediction, or the motion vector x1 in both-directions prediction and x2 are 
transmitted with difference data. 

[0071] Difference and the motion vector x3 with this frame calculate the frame F3 of P 
picture like figure Nakaya seal SP3 by using as an estimated image frame F1 which 
existed in the past in time, and these are transmitted as the transmission data F3X 
(namely, forward prediction coding). Or the data of the original frame F3 is transmitted 
as the transmission data F3X as it is like figure Nakaya seal SP1 again (intra coding). 
As for whether it is transmitted by which method of these, the direction whose 
transmission data decreases more is chosen like the case in B picture. 
[0072]Next, with reference to drawing 9 , specific constitution of the above-mentioned 
coding equipment 17 is explained. 

[0073]In this drawing 9 , the picture signal S6 of the frame rate from the scan 
converter 16 of said drawing 1 and said each flag S101, S102, and S103 are inputted 
into the input terminal 74, Said flag S2 which shows whether it is the picture signal 
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photoed with the picture signal or television camera of said film sauce by which 3:2 
pulldown processing was carried out is inputted into the input terminal 75. This flag S2 
is sent to the motion vector detection circuit 50 mentioned later, the prediction mode 
switching circuit 52, the DCT mode switching circuit 55, and the 
variable-length-coding circuit 58. 

[0074]The picture signal S6 supplied via the above-mentioned input terminal 74 and 
each flag S101, S102, and S103 are inputted into image coding type specification and 
the image coding order rearrangement machine 70. Here, it is specified whether each 
frame of the picture signal S6 of a frame rate inputted sequentially first is processed 
as which picture of said I picture, P picture, and B picture. For example, the glue 
PUOBU picture constituted by frame F1 thru/or F17 as said drawing 7 showed, In 

order to process in order of I picture, B picture, P picture, B picture, P picture B 

picture, and P picture, an image coding type is specified to each frame. The specified 
image coding type concerned is written in the header of the picture signal of each 
frame. 

[0075]Next, if the image coding type of each frame is specified as mentioned above, it 
will rearrange into the turn which codes the picture signal of each frame according to 
the image coding type specified [ above-mentioned ] in image coding type 
specification and the image coding order rearrangement machine 70 concerned. This 
is because B picture needs backward prediction, so it cannot decode unless I picture 
or P picture as a backward prediction image is prepared previously. That is, in order to 
have to code first the picture signal of I picture or P picture before coding the picture 
signal of B picture, the turn of each frame is rearranged in the circuit 70 concerned. 
For example, in the example of drawing 7 , when a described image coding type is 
specified, the turn of a frame is rearranged like frame F1 , the frame F3, the frame F2, 
the frame F5, the frame F4, and ... 

[0076]The picture signal S502 with which the above-mentioned rearrangement 
outputted from described image coding type specification and the image coding order 
rearrangement machine 70 was performed is inputted into the scan converter 71. 
From image coding type specification and the image coding order rearrangement 
machine 70 concerned. About the above-mentioned flag S101, it is sent to the frame 
memories 51 and 63, the motion vector detection circuit 50, and the 
variable-length-coding circuit 58, and is sent to the variable-length-coding circuit 58 
about the above-mentioned flag S102 and S103 so that the above-mentioned flag 
S101, S102, and S103 may be outputted and it may mention later. 
[0077]In the above-mentioned scan converter 71, the picture signal inputted by a 
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raster scan is changed into the signal of the block format in MPEG. That is, as shown 
in (A) of drawing 10 , let per line the picture signal inputted by a raster scan be the 
data of a frame format in which the lines of V lines of H dot were collected. The scan 
converter 71 classifies 16 lines into N slices for this signal of one frame as a unit, as 
shown in (B) of drawing 10 . And each slice is divided into M macro blocks as shown in 
(C) of drawing 10 . Each macro block is constituted by the brightness component 
corresponding to 16x16 pixels (dot) as shown in (C) of drawing 1 0 , and this brightness 
component is classified into block Y [1] which makes further 8x8 dots a unit thru/or Y 
[4]. And the block Cb of Cb ingredient of 8x8 dots [5] and the block Cr of Cr 
components of 8x8 dots [6] are matched with this brightness component of 16x16 
dots. 

[0078]while — from described image coding type specification and the image coding 
order rearrangement machine 70, motion prediction of the picture signal S502 of the 
frame coded now can be performed — a sake — the image comparison — becoming 

— a picture signal — S — 504 — the motion vector detection circuit 50 — sending 

— having . The flag S101 which shows the start timing of the pair of the field where 
the above-mentioned frame is constituted to the motion vector detection circuit 50 
concerned from described image coding type specification and the image coding order 
rearrangement machine 70, It is supplied by the image coding type information in sync 
with each frame of the picture signal S502, and the motion vector detection circuit 50 
concerned, Based on a decision result, and the above-mentioned flag S101, the 
described image coding type information and said flag S2 of the prediction decision 
circuit 54 mentioned later, the picture signal of each frame is processed as I picture, P 
picture, or a B picture. The picture signal of the frame (for example, frame F1) 
processed as an I picture, The picture signal of the frame (for example, frame F2) 
which is transmitted to the front original image storage part 51a of the frame memory 
51, is memorized from the motion vector detection circuit 50, and is processed as a B 
picture, It is transmitted to the original image storage part 51b, and memorizes, and 
the picture signal of the frame (for example, frame F3) processed as a P picture is 
transmitted to the back original image storage part 51c, and is memorized. The timing 
of memory of the picture signal in this frame memory 51 is based on the 
above-mentioned flag SI 01 . 

[0079]When the picture signal of the frame which should be further processed as B 
picture (for example, frame F4) or a P picture (for example, frame F5) is inputted into 
the motion vector detection circuit 50 in the following timing, The picture signal of the 
first P picture (frame F3) memorized by the back original image storage part 51c till 
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then, It is transmitted to the front original image storage part 51a, the picture signal of 
the following B picture (frame F4) is memorized by the original image storage part 51b 
(overwrite), and the picture signal of the following P picture (frame F5) is memorized 
by the back original image storage part 51c (overwrite). Such operation is repeated 
successively. 

[0080]Next, the signal S503 of the macro block read from said scan converter 71 is 
sent to the prediction mode switching circuit 52, and based on the decision result of 
the prediction decision circuit 54, frame prediction mode processing or field prediction 
mode processing is performed so that it may mention later here. The signal S503 of 
the macro block through this prediction mode switching circuit 52 is sent to the 
operation part 53. In this operation part 53, which operation of the prediction within a 
picture, forward prediction, backward prediction, or both-directions prediction is 
performed based on the decision result of the prediction decision circuit 54. It is 
determined corresponding to a prediction error (difference of the image comparison 
made into the object of processing, and the estimated image to this) whether to 
perform processing [ which ] among these processings. This prediction error is 
searched for in the motion vector detection circuit 50 so that it may mention later. 
[0081]Here, in the above-mentioned prediction mode switching circuit 52, the frame 
prediction mode processing and field prediction mode processing which are performed 
based on the decision result of the prediction decision circuit 54 are explained. 
[0082]When frame prediction mode is set up in the prediction decision circuit 54, the 
prediction mode switching circuit 52 outputs Brock [ of four brightness components 
supplied from the scan converter 71 ] Y [1] to Y [4] to the latter operation part 53 as 
it is. Namely, it is in the state where the signal of the line of the 1st field and the signal 
of the line of the 2nd field were intermingled from Brock [ of each brightness 
component ] Y [1] to Y [4] as [ show / in (A) of drawing 1 1 ] in this case. Therefore, in 
this frame prediction mode, prediction is performed by making Brock of four 
brightness components into a unit, and one motion vector is matched to these four 
the unit of Brock of a brightness component, i.e., macro block. 
[0083]On the other hand, when field prediction mode is set up in the prediction 
decision circuit 54, the prediction mode switching circuit 52, As shown in (B) of 
drawing 11 , the signal supplied from the scan converter 71 with the composition 
shown in (A) of drawing 1 1 , Make Brock Y [1] and Y [2] constitute only from a dot of 
the line of the 1st field among Brock [ of four brightness components ] Y [1] - Y [4], 
the data of the line of the 2nd field is made to constitute Brock [ of other two 
brightness components ] Y [3], and Y [4], and it outputs to the operation part 53. In 
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this case, one motion vector is matched to two Brock Y [1] and Y [2], and other one 
motion vector is matched to other two Brock Y [3] and Y [4]. 
[0084]In the case of frame prediction mode, the color difference component of Cb 
ingredient and Cr components is in the state where the signal of the line of the 1 st 
field and the signal of the line of the 2nd field are intermingled, as shown in (A) of 
drawing 1 1 , and it is supplied to the operation part 53. 

[0085]On the other hand, in the case of field prediction mode, as shown in (B) of 
drawing 1 1 , Brock Cb of each color difference component [5] and the upper half 
(namely, four lines) of Cr [6], It is made with the color difference component of the 1 st 
field corresponding to Brock [ of a brightness component ] Y [1], and Y [2], and a 
lower half (namely, four lines) is made with the color difference component of the 2nd 
field corresponding to Brock [ of a brightness component ] Y [3], and Y [4]. 
[0086]In order to perform the above mentioned, said motion vector detection circuit 
50 asks for the absolute value sum of the prediction error in frame prediction mode, 
and the absolute value sum of the prediction error in field prediction mode, and 
outputs the signal of the absolute value sum of these prediction errors to the 
prediction decision circuit 54. The absolute value sum of the prediction error in the 
above-mentioned frame prediction mode and field prediction mode is compared, the 
absolute value sum of the above-mentioned prediction error chooses small prediction 
mode from that comparison result, and the prediction decision circuit 54 controls the 
above-mentioned prediction mode switching circuit 52 based on this prediction mode. 
The prediction mode switching circuit 52 performs processing corresponding to the 
prediction mode in which the value of the absolute value sum of the above-mentioned 
prediction error is small to the signal S503 of the macro block read from said scan 
converter 71 . The signal with which the processing concerned was made is sent to the 
operation part 53. 

[0087]When the flag S2 which shows that the picture signal S6 is a signal by which 3:2 
pulldown processing was carried out stands, since the picture signal S6 concerned 
serves as the progressive scan frame structure, the above-mentioned prediction 
mode in the prediction mode switching circuit 52 is fixed to frame prediction mode. 
[0088] Here, the above-mentioned motion vector detection circuit 50 generates the 
absolute value sum of the prediction error for determining whether to perform [ in / as 
follows / the prediction decision circuit 54 ] prediction [ which / of the prediction 
within a picture, forward prediction, backward prediction, or both-directions 
prediction ]. 

[0089]That is, the motion vector detection circuit 50 asks for peace sigma|Aij-Aav | of 
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the absolute value of a difference with the average value Aav of the signal Aij of the 
macro block of an image comparison, and the signal Aij of a macro block as an 
absolute value sum of the prediction error of the prediction within a picture. It asks for 
peace sigma|Aij-Bij | of the absolute value of the difference of the signal Aij of an 
input macro block, and the signal Bij of the macro block of an estimated image as an 
absolute value sum of the prediction error of forward prediction. It asks for the 
absolute value sum of the prediction error of backward prediction and both-directions 
prediction as well as (changing the estimated image into a different estimated image 
from the case in forward prediction) the case in forward prediction. 
[0090]These absolute value sums are sent to the prediction decision circuit 54. The 
prediction decision circuit 54 concerned chooses the smallest thing as an absolute 
value sum of the prediction error of interchange prediction among the absolute value 
sums of the prediction error of forward prediction, backward prediction, and 
both-directions prediction. The absolute value sum of the prediction error of this 
interchange prediction is compared with the absolute value sum of the prediction 
error of the prediction within a picture, the smaller one of it is chosen, and the mode 
corresponding to this selected absolute value sum is chosen as prediction mode. That 
is, if the absolute value sum of the prediction error of the prediction within a picture is 
smaller, the prediction mode within a picture will be set up. If the absolute value sum 
of the prediction error of interchange prediction is smaller, the mode whose absolute 
value sum corresponding among forward prediction, backward prediction, or 
both-directions prediction mode was the smallest will be set up. The sum of squares 
of a prediction error can also be used for a judgment in the above-mentioned 
prediction decision circuit 54. 

[0091]Thus, the motion vector detection circuit 50 detects the motion vector 
between the estimated image corresponding to the prediction mode in which the 
prediction decision circuit 54 was selected among four prediction modes, and an image 
comparison, and outputs the motion vector information concerned to the 
variable-length-coding circuit 58 and the motion compensation circuit 64. As 
mentioned above, that from which the corresponding absolute value sum of a 
prediction error serves as the minimum as this motion vector is chosen. 
[0092]When the picture signal of the frame which should be processed as an I picture 
is inputted, the above-mentioned prediction decision circuit 54 sets up the prediction 
mode in a frame (mode in which a motion compensation is not performed), as 
prediction mode, and changes the switch 53d of said operation part 53 to the 
switching terminal a side. Thereby, the picture signal of I picture is inputted into the 
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DCT mode switching circuit 55. 

[0093]As shown in (A) of drawing 12, or (B), this DCT mode switching circuit 55, Four 
blocks [1 ] of a brightness component - the signal of Y [4] are changed into one of the 
states in the state (frame DCT mode) where the line of the 1 st field and the line of the 
2nd field are intermingled, or the state (field DCT mode) where it dissociated, and are 
outputted to DCT circuit 56. 

[0094]That is, the DCT mode switching circuit 55 compares the encoding efficiency at 
the time of being intermingled and carrying out DCT processing of the data of the 1st 
field and the 2nd field with the encoding efficiency at the time of carrying out DCT 
processing in the state where it dissociated, and chooses the mode with good 
encoding efficiency. 

[0095]For example, the inputted signal is considered as the composition in which the 
line of the 1st field and the 2nd field is intermingled, as shown in (A) of drawing 1 2 , the 
difference of the signal of the line of the 1st field and the signal of the line of the 2nd 
field which adjoins up and down is calculated, and it asks for the sum (or sum of 
squares) of the absolute value further. The difference of the signal of the lines of the 
1 st field that considers the inputted signal as the composition which the line of the 1 st 
field and the 2nd field separated as shown in drawing 12 (B), and adjoins up and down, 
The difference of the signal of the lines of the 2nd field is calculated and it asks for 
the sum (or sum of squares) of each absolute value. Both (absolute value sum) are 
compared and the DCT mode corresponding to a small value is set up. That is, if 
former one is small, frame DCT mode will be set up, and if latter one is small, field DCT 
mode will be set up. 

[0096]And the signal of the composition corresponding to the selected DCT mode is 
outputted to DCT circuit 56, and the DCT flag which shows the selected DCT mode is 
outputted to the variable-length-coding circuit 58 and the motion compensation 
circuit 64. 

[0097]Since the picture signal S6 serves as the progressive scan frame structure 
when the flag S2 of the purport by said 3:2 pulldown processing stands, DCT mode is 
fixed to frame DCT mode. 

[0098]The prediction mode ( drawing 1 1 ) in the prediction mode switching circuit 52 is 
compared with the DCT mode ( drawing 12 ) in this DCT mode switching circuit 55, and 
the data structure [ in / about Brock of a brightness component / each mode of 
both ] is substantially the same so that clearly. 

[0099]It is inputted into DCT circuit 56, DCT (discrete cosine transform) processing is 
carried out, and the picture signal of I picture outputted from the DCT mode switching 
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circuit 55 is changed into a DCT coefficient. This DCT coefficient data is inputted into 
the variable-length-coding circuit 58, after being inputted into the quantization circuit 
57 and quantized by the quantization step corresponding to the data accumulation 
amount (buffer accumulated dose) of the transmission buffer 59. 
[0100]The information on an image coding type, and said top field Forst and the repeat 
first field is also transmitted to the variable-length-coding circuit 58 from the 
information on a frame header. 

[0101]The variable-length-coding circuit 58 corresponds to the information on the 
quantization step (scale) supplied from the quantization circuit 57, The quantized DCT 
coefficient data (in the case of now DCT coefficient data of I picture) which is 
supplied from the quantization circuit 57 is changed into variable length codes, such 
as Huffman coding, for example, and is outputted to the transmission buffer 59. 
[0102]The information on a quantization step (scale) is inputted into the 
variable-length-coding circuit 58 from the quantization circuit 57, the prediction 
decision circuit 54 — prediction mode (the prediction within a picture, forward 
prediction, and backward prediction.) Or the information on the mode which shows any 
of both-directions prediction were set up from the motion vector detection circuit 50 
the information on a motion vector, From the prediction mode switching circuit 52, a 
prediction flag (flag which shows any should be set up between frame prediction mode 
or field prediction mode), The DCT flag (flag which shows any should be set up 
between frame DCT mode or field DCT mode) which the DCT mode switching circuit 
55 furthermore outputs, Each flag S102 from said image coding type specification and 
image coding order rearrangement machine 70 and S103, The flag S2 supplied to the 
above-mentioned terminal 75 is inputted, and variable length coding of these each flag 
is carried out in the variable-length-coding circuit 58 concerned based on the flag 
S101 which shows the start timing of the pair of the field where said frame is 
constituted. 

[01 03] However, since both a prediction flag and a DCT flag are the fixed values of a 
frame mode when the flag S2 which shows that it is the picture signal by which 3:2 
pulldown processing was carried out stands, these are not outputted from the 
variable-length-coding circuit 58. Instead, the information (information that an input 
frame is the progressive scan frame structure) that the flag S2 concerned stands is 
transmitted. 

[0104]The transmission buffer 59 accumulates temporarily the coding data supplied 
from the above-mentioned variable-length-coding circuit 58, and it is outputted to 
the quantization circuit 57 by making the information corresponding to the 
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accumulated dose concerned into a quantized control signal. 
[0105]That is, if the transmission buffer 59 increases to the permission upper limit 
which can accumulate the accumulated dose of data, it will reduce the data volume 
outputted from the above-mentioned quantization circuit 57 by enlarging the 
quantizing scale of the quantization circuit 57 with the above-mentioned quantized 
control signal. Contrary to this, the transmission buffer 59 will increase the data 
volume outputted from the above-mentioned quantization circuit 57 by making the 
quantizing scale of the quantization circuit 57 small with the above-mentioned 
quantized control signal, if the accumulated dose of data decreases to a permission 
lower limit. Thus, overflow or underflow of the transmission buffer 59 is prevented. 
[0106]And the coding data accumulated in the transmission buffer 59 is read to 
predetermined timing, and is outputted to a transmission line via the output terminal 
79. 

[0107]The DCT coefficient data in which I picture outputted from the quantization 
circuit 57 was quantized on the other hand is sent also to the inverse quantizing 
circuit 60, and inverse quantization is performed corresponding to the information on 
the quantization step supplied from the quantization circuit 57 here. The output data 
of the inverse quantizing circuit 60 is inputted into the IDCT (reverse DCT) circuit 61, 
After reverse DCT processing is carried out, according to a frame / field DCT flag, 
Brock of DCT is changed in a frame / field DCT-blocks switching circuit 65, and after 
that, via the computing unit 62, the forward prediction image storage section 63a of 
the frame memory 63 is supplied, and it memorizes. 

[0108]Next, when the picture signal of the frame which should be processed as a P 
picture from the scan converter 71 is outputted, from the motion vector detection 
circuit 50, the absolute value sum of the prediction error (inter-frame difference) in a 
macro block unit is supplied to the prediction decision circuit 54 like the case where it 
mentions above. This sets up a frame / field prediction mode or the prediction within a 
picture, and forward prediction prediction mode in the prediction decision circuit 54 
concerned corresponding to the absolute value sum of the prediction error of a macro 
block. Therefore, the prediction mode switching circuit 52 operates based on the 
set-up prediction mode concerned. 

[0109]When the above-mentioned prediction mode in a frame is set up, the operation 
part 53 is changed to the switching terminal a side, as the switch 53d was mentioned 
above. Therefore, this picture signal is transmitted to a transmission line as coding 
data like the picture signal of I picture mentioned above via the DCT mode switching 
circuit 55, DCT circuit 56, the quantization circuit 57, the variable-length-coding 
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circuit 58, and the transmission buffer 59. Via the inverse quantizing circuit 60, the 
IDCT circuit 61, the frame / field DCT-blocks switching circuit 65, and the computing 
unit 62, the DCT coefficient data in which it is outputted from the quantization circuit 
57 also at this time is supplied to the backward prediction image storage section 63b 
of the frame memory 63, and is memorized. 

[01 10]At the time of forward prediction mode, the switch 53d is changed to the 
switching terminal b, and here. The picture signal (in the case of now picture signal of 
I picture) memorized by the forward prediction picture part 63a of the frame memory 
63 is read, it is sent to the motion compensation circuit 64, and a motion 
compensation is carried out corresponding to the motion vector information which the 
motion vector detection circuit 50 outputs here. 

[01 1 1]The estimated image signal outputted from the motion compensation circuit 64 
is supplied to the computing unit 53a. The computing unit 53a subtracts the estimated 
image signal corresponding to the macro block concerned supplied from the motion 
compensation circuit 64 from the signal of the macro block of the image comparison 
supplied from the prediction mode switching circuit 52, and outputs the difference 
(prediction error). This differential signal is transmitted to a transmission line as 
coding data via the DCT mode switching circuit 55, DCT circuit 56, the quantization 
circuit 57, the variable-length-coding circuit 58, and the transmission buffer 59. This 
differential signal is locally decoded by the inverse quantizing circuit 60, the IDCT 
circuit 61, and the frame / field DCT-blocks switching circuit 65, and is inputted into 
the computing unit 62. 

[01 12] However, since both a prediction flag and a DCT flag are the fixed values of a 
frame mode when the flag S2 which shows that it is the signal by which 3:2 pulldown 
processing was carried out stands, these are not outputted from the 
variable-length-coding circuit 58. Instead, the information (information that an input 
frame is the progressive scan frame structure) that the flag S2 stands is transmitted. 
[01 13]The same signal as the estimated image signal currently supplied to the 
computing unit 53a is supplied to this computing unit 62 again. The computing unit 62 
adds the estimated image signal which the motion compensation circuit 64 outputs to 
the differential signal which the IDCT circuit 61 outputted and was changed in the 
frame / field DCT-blocks switching circuit 65. Thereby, the picture signal of P picture 
which carried out local decoding is acquired. The picture signal of this P picture is 
supplied to the backward prediction image storage section 63b of the frame memory 
63, and is memorized. 

[01 14]Next, when the picture signal of the frame which should be processed as a B 
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picture from the scan converter 71 is outputted, the absolute value sum of the 
prediction error (inter-frame difference) in a macro block unit is sent to said 
prediction decision circuit 54 from the motion vector detection circuit 50 like the case 
where it mentions above. This sets a frame / field prediction mode, or prediction mode 
in the prediction decision circuit 54 concerned corresponding to the absolute value 
sum of the prediction error of a macro block to either the prediction mode in a frame, 
forward prediction mode, backward prediction mode or both-directions prediction 
mode. Therefore, the prediction mode switching circuit 52 operates based on the 
set-up prediction mode concerned. 

[01 1 5]As mentioned above, the switch 53d is changed to the switching terminals a and 
b, respectively at the time of the prediction mode in a frame, or forward prediction 
mode. At this time, the same processing as the case in P picture is performed, and 
data is transmitted. 

[0116]On the other hand, when backward prediction mode or both-directions 
prediction mode is set up, the switch 53d is changed to the switching terminals c and 
d, respectively. 

[01 17]It is read by the picture signal (in the case of now picture signal of P picture) 
memorized by the backward prediction image storage section 63b at the time of the 
backward prediction mode in which the switch 53d is changed to the switching 
terminal c, and by the motion compensation circuit 64. A motion compensation is 
carried out corresponding to the motion vector information which the motion vector 
detection circuit 50 outputs. 

[01 18]The estimated image signal outputted from the motion compensation circuit 64 
is supplied to the computing unit 53b. The computing unit 53b subtracts the estimated 
image signal supplied from the motion compensation circuit 64 from the picture signal 
of the input macro block supplied from the prediction mode switching circuit 52, and 
outputs the difference. This differential signal is transmitted to a transmission line as 
coding data via the DCT mode switching circuit 55, DCT circuit 56, the quantization 
circuit 57, the variable-length-coding circuit 58, and the transmission buffer 59. This 
differential signal is locally decoded by the inverse quantizing circuit 60, the IDCT 
circuit 61, and the frame / field DCT-blocks switching circuit 65, and is inputted into 
the computing unit 62. 

[01 19]The same signal as the estimated image signal currently supplied to the 
computing unit 53b is supplied to this computing unit 62 again. The estimated image 
signal which the IDCT circuit 61 outputs the computing unit 62, and the motion 
compensation circuit 64 outputs to the differential signal further changed by the 
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frame / field DCT-blocks switching circuit 65 is added. Thereby, the picture signal of 
B picture which carried out local decoding is acquired. 

[0120]The picture signal (in the case of now picture signal of I picture) memorized by 
the forward prediction image storage section 63a at the time of the both-directions 
prediction mode in which the switch 53d is changed to the switching terminal d, The 
picture signal (in the case of now picture signal of P picture) memorized by the 
backward prediction image storage section 63b is read, and a motion compensation is 
carried out by the motion compensation circuit 64 corresponding to the motion vector 
information which the motion vector detection circuit 50 outputs. 
[0121]The estimated image signal outputted from the motion compensation circuit 64 
is supplied to the computing unit 53c. The computing unit 53c subtracts the average 
value of the estimated image signal supplied from the motion compensation circuit 64 
from the picture signal of the input macro block supplied from the prediction mode 
switching circuit 52, and outputs the difference. This differential signal is transmitted 
to a transmission line as coding data via the DCT mode switching circuit 55, DCT 
circuit 56, the quantization circuit 57, the variable-length-coding circuit 58, and the 
transmission buffer 59. This differential signal is locally decoded by the inverse 
quantizing circuit 60, the IDCT circuit 61, and the frame / field DCT-blocks switching 
circuit 65, and is inputted into the computing unit 62. 

[0122]The same signal as the estimated image signal currently supplied to the 
computing unit 53c is supplied to this computing unit 62 again. The estimated image 
signal which the IDCT circuit 61 outputs the computing unit 62, and the motion 
compensation circuit 64 outputs to the differential signal changed further in the frame 
/ field DCT-blocks switching circuit 65 is added. Thereby, the picture signal of B 
picture which carried out local decoding is acquired. 

[0123]Since both a prediction flag and a DCT flag are the fixed values in frame 
prediction mode when it is shown that it is a signal by 3:2 pulldown processing and the 
flag S2 stands here, these are not outputted from the variable-length-coding circuit 
58. Instead, the information (information that an input frame is the progressive scan 
frame structure) that the flag S2 stands is transmitted. 

[01 24]Since the picture signal of B picture is not used as the estimated image of other 
pictures, it is not memorized by the frame memory 63. 

[0125]In the frame memory 63, the forward prediction image storage section 63a and 
the backward prediction image storage section 63b, Bank switching is performed if 
needed, and to a predetermined image comparison, what is memorized on one side or 
another side can be changed as a forward prediction picture or a backward prediction 
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picture signal, and can be outputted. 

[01 26] Although explained above focusing on the block of a brightness component, 
about the block of a color difference component, similarly, it is processed as a unit 
and the macro block shown in drawing 1 1 and drawing 12 is transmitted. What set to 
one half the motion vector of the block of a brightness component with which the 
motion vector in the case of processing the block of a color difference component 
corresponds to the perpendicular direction and the horizontal direction, respectively 
is used. 

[0127]The bit stream of the coding data generated with the coding equipment 17 of 
drawing 1 as mentioned above is recorded on the recording medium 18. 
[01 28]In the image coding system of drawing 1 to which the video encoding method 
and device of this invention are applied by the above explanation so that clearly. When 
coding the picture signal sequence in which the video raw material in which coded 
frame rates differ in the sequence of an input picture signal is intermingled, The 
position information from which a coded frame rate changes in a picture signal 
sequence, For example, the recording medium which made editing point information 
memorize beforehand can be prepared, and a coded frame rate can be changed 
according to the information read from this recording medium, namely, coding an 
inputted image can control whether lends and there is. 

[0129]This system is very effective when the picture signal (coded frame rate of 24 
Hz) by 3:2 pulldown processing and the picture signal (coded frame rate of 30 Hz) 
photoed with the television camera, for example, code efficiently the image sequence 
by which edit combination is carried out. Namely, by referring to the editing point 
information currently beforehand prepared corresponding to the picture signal 
sequence, when coding an image sequence, Since the picture signal portion by 3:2 
pulldown processing can be known out of a picture signal sequence, the 
redundant-fields detection and the removing method by 3:2 pulldown processing can 
be applied only to the portion, and the encoding efficiency of a frame can be raised. In 
the picture signal portion photoed with the television camera, since it can avoid 
applying above-mentioned redundant-fields detection and a removing method — 
incorrect pine ****** — there is also no problem which the problem of removing the 
required field does not arise and does not have a problem to which a motion of video 
becomes unnatural and to which the encoding efficiency of a frame falls. 
[0130]Next, the 2nd working example that realizes the video encoding method of this 
invention is described with reference to drawing 13 . Drawing 1 3 shows the 
composition of the image coding system by which the 2nd video coding equipment of 
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this invention is applied. 

[0131]The composition of this drawing 13 is provided with the following. 
The picture of the film sauce 21 of per second 24 tops of a motion-picture film etc. by 
3:2 pulldown processing. Telecine equipment 22 which carries out telecine conversion 
to the picture signal whose field rate like the Television Sub-Division broadcasting 
format, for example, NTSC system, is 30 Hz, and records this picture signal on 
videotape etc. with VTR. 

The image encoding apparatus 30 which codes the picture signal outputted from this 
telecine equipment 22 as an input picture signal, and generates coding data. 

[0132]when the picture signal by the above-mentioned 3:2 pulldown processing 
becomes 2/60 seconds when a coded frame rate reads one top in the 2 fields, and 3 
field reading appearance of the one top is carried out here, it will change to 3 / 60 
seconds. 

[0133]The above-mentioned telecine equipment 22 outputs the picture signal S30 of 
the field sequence obtained by 3:2 pulldown processing, and the flag S31 with which it 
shows whether it is what read one top of the film 21 in the 3 fields about each field of 
the picture signal S30 concerned. The flag S31 concerned is made with "1", when the 
described image signal S30 reads one top of the film 21 in the 3 fields and the telecine 
equipment 22 outputs said repetition field of the 3 fields concerned. 
[0134]The above-mentioned flag S31 is sent to VTR24 with the described image 
signal S30, and is recorded on the videotape in the VTR24 concerned as header 
information of the picture signal S30 concerned. That is, the picture signal S30 and 
the above-mentioned flag S31 of a field sequence correspond 1 to 1 time about each 
field, and are recorded on the videotape in the above-mentioned VTR24. 
[0135]The videotape 25 in which record was made in VTR24 in this way, The 
information (flag S31) which directs whether it is that from which each field included in 
the sequence with the picture signal (S30) of the field sequence by 3:2 pulldown 
processing read the top of the film in the 3 fields was recorded. 
[0136]The picture signal S30 and the flag S31 do not need to be recorded on the same 
recording medium, and it may be made to record them on a separate medium. For 
example, what it may be made to record on the floppy disk 26 shown in drawing 12 , 
and the picture signal S30 is recorded, for example on the videotape in VTR24 in this 
case, and records the flag S31 on the floppy disk 26 can be performed. 
[0137]Here, how to record on the tape together with the picture signal with the 
described image signal S30, using the user bit of a SMPTE time code like the case of 
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said drawing 1 f or example, as a record method of the flag S31 recorded can be 
considered. For this reason, the VITC plug circuit 23 which operates in the 
composition of the drawing 13 concerned as well as drawing 1 is formed, The 
described image signal S30 and the flag S31 are supplied to the VITC plug circuit 23 
concerned, and the picture signal S32 with which the above-mentioned flag S31 was 
inserted in the described image signal S30 here at the user bit of VITC is formed. Also 
about the above-mentioned VITC and LTC, it may be a thing of bit configurations 
other than the format shown in drawing 2 or drawing 4 like the above-mentioned, and 
correspondence can be taken by the receiver the record side in this case, it is 
disclosed, and ** is good. As a product which records on VITC the information which 
shows the relation of the 3:2 pulldown processing at the time of telecine, there is a 
thing by AATON or Evarts, for example. Conventionally, these products were used in 
order to make a non-linear film editing easy. 

[0138]The videotape 25 in which the above picture signals S32 were recorded is 
played in VTR31, and the picture signal S23 acquired by playback by this VTR31 is 
sent to the image encoding apparatus 30. The picture signal S23 played from this 
videotape 25 is the same as the described image signal S32. 
[0139]The image encoding apparatus 30 which received the picture signal S23 from 
the above-mentioned VTR31, Read said picture signal S30 from the picture signal S23 
concerned, and The user bit of the SMPTE time code of this picture signal, For 
example, said flag S31 (namely, information which shows the relation of 3:2 pulldown 
processing) recorded on said VITC is read, the redundant fields of a described image 
signal are removed based on the flag S31 concerned, and the picture signal concerned 
is coded after that. 

[0140]In order to perform such a thing, the picture signal S23 supplied to the image 
encoding apparatus 30 from the above-mentioned VTR31 is first sent to the VITC 
reading circuit 32. In the VITC reading circuit 32 concerned, said flag S31 of the user 
bit of said SMPTE time code arranged in VITC is read from the described image signal 
S23, It separates from the picture signal S30 by the above-mentioned 3:2 pulldown 
processing, and sends to the course after the redundant-fields removal machine 33 as 
the picture signal S20 about the separated picture signal S30 concerned. On the other 
hand, the VITC reading circuit 32 concerned outputs the flag S21 corresponding to 
the flag S31 read in the above-mentioned VITC. This flag S21 is sent to the 
redundant-fields removal machine 33 as a control signal which shows whether 
redundant fields are removed. 

[0141]In the above-mentioned redundant-fields removal machine 33, the picture 
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signal corresponding to a redundant picture is removed from the picture signal S20 by 
the 3:2 pulldown processing supplied from the above-mentioned VITC reading circuit 
32 based on the above-mentioned flag S21. By this, the picture signal of the 
redundant picture concerned will be coded. 

[0142]The picture signal S22 of the field sequence outputted from the 
above-mentioned redundant-fields removal machine 33 is inputted into the scan 
converter 34 with the above-mentioned flag S21. This scan converter 34 is the same 
as the scan converter 16 of drawing 1 . That is, in the scan converter 34 concerned, 
the picture signal S22 of the field sequence after redundant fields were removed by 
the above-mentioned redundant-fields removal machine 33 is changed into the 
picture signal of a frame sequence at entry sequenced. 

[0143]The picture signal of the frame sequence outputted from this scan converter 34 
is sent to the coding equipment 35 with the same flag S101 as the above-mentioned, 
S102, and S103. In the coding equipment 35 concerned, like the above-mentioned, 
high efficiency coding of the picture signal of the above-mentioned frame sequence is 
carried out, and the flag S102 and S103 are coded. The coding equipment 35 
concerned is the same as said coding equipment 17 about the fundamental 
composition except not controlling the coding processing using the flag S2 in the 
coding equipment 17 of said drawing 1 . That is, in the coding equipment 35 in the 
example of the composition of this drawing 13 , since the picture signal inputted into 
the coding equipment 35 concerned is a picture signal by which 3:2 pulldown 
processing was carried out from film sauce, it becomes the same operation as the 
case where "1" stands on the flag S2 in the example of said drawing 1 . 
[0144]The coding data (bit stream) which high efficiency coding of the picture signal 
was carried out with the above-mentioned coding equipment 35, and coded and 
obtained the flag S102 and S103 is recorded on the recording medium 36 after that. 
[0145]When the flag S31 is recorded on the floppy disk 26 shown in drawing 13 for 
example, what makes said flag S21 output from the above-mentioned VITC reading 
circuit 32 corresponding to the flag S31 read from the floppy disk 26 concerned is 
possible. Of course, the flag S21 is not outputted from the VITC reading circuit 32, but 
it may be made to send to the redundant-fields removal machine 21 as it is by making 
into the flag S21 the flag S31 read from the floppy disk 26. 

[0146]Next, the operation in the composition from the VITC reading circuit 32 of 
above-mentioned drawing 1 3 to the scan converter 34 is explained using drawing 14 . 
[0147]The picture signal S20 of said field rate outputted to this drawing 14 f rom the 
VITC reading circuit 32 of drawing 1 3 , The flag S21 which shows whether the picture 
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signal S20 is the repetition field by 3:2 pulldown down processing, The picture signal 
S22 after redundant fields were removed by the redundant-fields removal machine 33 
of drawing 13 , The flag S1 01 which shows the timing (starting of "1 ") of a start of the 
pair of the field of constituting the frame concerned when changing a field rate into a 
frame rate with the scan converter 34 of drawing 13 like said drawing 6 , Whether the 
frame concerned begins from the 1st field (top field) Or the flag S102 set to "\" in 
showing whether it begins from the 2nd field (bottom field) and beginning from the 1st 
field, When it is a frame which the frame concerned turns into from the 2 fields which 
removed the 1 field from the 3 fields generated from the top in which film sauce of 
origin is the same, the flag S103 used as "1" is shown. It is a picture signal of the film 
sauce in which 3:2 pulldown processing of the characters F and f was carried out also 
with the picture signal S20 in this drawing 14 , The capital letter F expresses the 1st 
field, the small letter f expresses the 2nd field and the same number expresses the 
field read from the top with same film among the numbers of the subscript of these 
characters F and f. 

[0148]As this drawing 14 shows, when the picture signal S20 is the repetition field by 
3:2 pulldown processing, the flag S21 is set to "1", and when it is not the repetition 
field, the flag S21 is set to "0." Therefore, when "1 " stands on the flag S21 concerned, 
said redundant-fields removal machine 33 judges the field of the picture signal S20 
from the VITC reading circuit 32 to be redundant fields, and it removes the redundant 
fields concerned from the picture signal S20. 

[0149]l_ike the case of drawing 1 , from the scan converter 34 of the composition of 
this drawing 1 3 . With the picture signal of said frame rate, the flag S101 of 
above-mentioned drawing 14 attached to it, S102, and S103 are outputted, therefore 
these picture signals, the flag S101, S102, and S103 are inputted into the coding 
equipment 35. When performing the coding which followed the MPEG 2 standard like 
the above-mentioned with the above-mentioned coding equipment 35, the 
above-mentioned flags S102 and S103, It codes as said top field first 
(top_field_first:TFF) and the repeat first field (repeat_firstfield:RFF) which are defined 
by MPEG 2, respectively. 

[01 50]It is very effective, when carrying out high efficiency coding of the picture signal 
by 3:2 pulldown processing by the above explanation, for example in the image coding 
system of drawing 1 3 to which the video encoding method and device of this invention 
are applied so that clearly, that is, by referring to the information on being that to 
which each field carried out 3 field reading appearance of the one top of a film 
currently beforehand prepared corresponding to the picture signal sequence, when 
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coding a picture signal sequence, Since the position of the redundant fields repeated 
can be known, redundant fields can be removed efficiently, therefore the encoding 
efficiency of a frame can be raised. There is also no problem which the problem which 
is not redundant fields of removing the field required originally accidentally does not 
arise, and does not have a problem to which a motion of video becomes unnatural and 
to which the encoding efficiency of a frame falls. 

[0151]Since it is above, the video coding system of drawing 1 or drawing 1 3 with which 
the video encoding method and device of this invention are applied has a practically 
very big effect. 

[0152]The editor etc. are made to record the encoding control information (the flag 
S1 1 and S31) of a picture on recording media, such as videotape, with a picture signal 
beforehand in this invention, as mentioned above. In the above-mentioned explanation, 
record the above-mentioned encoding control information on the user bit, for example, 
VITC, and LTC of the SMPTE time code corresponding to a picture, and, for example 
by the image encoding apparatus side, as what reads the encoding control information 
and controls the encoding method of a picture based on it — mainly — 2:3 — 
although how to control removal of the repetition field depended pulldown was 
explained, various kinds of methods can be considered as control of the encoding 
method of a picture. 

[0153]For example, the video editor sets the so-called scene change flag to VITC and 
LTC of the field which carry out a scene change. And at the image encoding apparatus 
side, the scene change flag recorded on VITC or LTC is read, and the field which 
contains the field of the head of the scene change or it based on it is coded by I 
picture. 

[0154]For example, when a video editor wants to make coding image quality into high 
definition about a certain scene, the so-called high-definition directions flag is set to 
VITC and LTC of the field. And the high-definition directions flag recorded on VITC or 
LTC is read, the coding bit rate of the scene is raised based on it, and it is made to 
code in the image encoding apparatus side. 

[01 55] Furthermore, in the bottom, for example, a video editor sets a so-called head 
field flag for one top of a film to VITC and LTC of the head field at the time pulldown 
[ 2:2 ]. here — 2:2 — that it is pulldown is the telecine conversion method used widely, 
when changing the film image of 24 tops into the picture signal of per second 25 
frames (per second 50 fields). This is the method of carrying out an interlace scan 
(interlaced scanning) and reading one top of a film in the 2 fields of a picture signal. 
And one frame is constituted from the 2 fields which read the head field flag recorded 



37 



Publication JP 9-168148 



on VITC or LTC, and were read from the same top, and it is made to code in the image 
encoding apparatus side. 

[0156]Thus, the information recorded on the user bit, for example, VITC, and LTC of 
the SMPTE time code corresponding to it with the picture is read, and various use to 
control of the encoding method of a picture is attained at the image encoding 
apparatus side based on it. 

[0157]Next, the 3rd working example that realizes the video encoding method of this 
invention is described. This 3rd working example is an example which uses advice of 
SMPTE called the video-index information (Videolndex Information) as a record 
method of the flag S1 1 recorded with the picture signal S12 as shown in said drawing 
1. 

[0158]The above-mentioned video-index information is recorded in the so-called 
blanking of a 4:2:2 component Digital Video signal, and is sent by the color-difference 
signal (Cb, Cr) of the 277th line with the 14th line in the system using 512 lines like 
NTSC system. DVITC (Digital Vertical Interval Time Code) is transmitted to the 
luminance signal (Y) of the same line. 

[0159]The above-mentioned video-index information is expressed with 90 bytes of 
information using the color-difference signal of significant part 720 sample of one line. 
This is explained using drawing 15 . The significant part of one line of a 4:2:2 
component Digital Video signal is 1440 sample **** to the turn of Cb, Y, Cr, Y, Cb, Y, 
Cr, Y, and ... Each sample is 10 bit length. Generally, 2 bits by the side of LSB (least 
significant bit) are always set to "0", and effective-bits length is 8 bits. The value of 
204 h (hexadecimal number expression) of the sample of the color-difference signal of 
10 bit length expresses "1" of a binary number, and the value of 200 h expresses "0" 
of a binary number. 

[0160]The first color-difference signal (Cb of sample word No.0) expresses LSB (bit 
0) of the video-index word 0 of 8 bit length. The 2nd color-difference signal (Cr of 
sample word No.2) expresses the bit 1 of the video-index word 0. Continuing [ and ] 
similarly hereafter, the 8th color-difference signal (Cr of sample word No. 14) 
expresses MSB (bit 7) of the video-index word 0. Continuing similarly hereafter, the 
last color-difference signal (Cr of sample word No. 1438) expresses MSB (bit 7) of the 
video-index word 89. Thus, 90 bytes of video-index information to the video-index 
words 0-89 is expressed. 

[0161]The data format of a video-index information, Regulation (Proposed.) in the 
above-mentioned advice SMPTE recommended practice. It is what is shown in 
RP-186"Video Index Information Coding for 525 and 625 Line Television Systems" 
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(August20-1 995), It is specified as shown in drawing 16 , This video-index information 
is for recording the information on sauce before mainly becoming Digital Video. 
[0162]When it is made to correspond to the 1st working example that mentioned the 
3rd working example concerned above, the sauce flag data (sourceflags data) of 4 bits 
(lower 4bit) of low ranks of video-index word No.14 is used, The information which 
shows the picture by 3:2 pulldown processing and the picture signal photoed with it 
and a television camera is transmitted, and the video signal detects the information 
and controls an encoding method by video coding equipment. 
[0163]As specific constitution at the time of making the 3rd working example 
equivalent to such 1st working example, What changes into the video-index 
information plug circuit 6 and the video-index information reading circuit 12 the VITC 
plug circuit 6 and the VITC reading circuit 12 in drawing 1 which is the composition of 
said 1st working example, respectively is mentioned. 

[0164]When the 3rd working example concerned is made equivalent to said 2nd 
working example, The top 4 bits (upper 4bit) video field (video field) of video-index 
word No. 12, Film frame data (film frames data) is used, About the field of the video 
signal by which 3:2 pulldown was carried out, the information which directs whether it 
is the repetition field by 3:2 pulldown processing is transmitted, and it detects the 
information and controls an encoding method by video coding equipment. 
[0165]As specific constitution at the time of making the 3rd working example 
equivalent to such 2nd working example, What changed the VITC plug circuit 23 and 
the VITC reading circuit 32 in said drawing 13 into the video-index information plug 
circuit 6 and the video-index information reading circuit 12, respectively is mentioned. 
[0166]When the information which directs the field which carries out a scene change, 
for example is used, The information concerned is transmitted using the sauce flag 
data (source flags data) of 4 bits (upper 4bit) of low ranks of video-index word No.14, 
the information is detected and an encoding method is controlled by video coding 
equipment. 

[0167]When the information which directs the head field of the film by which 3:2 
pulldown was carried out is used, The information concerned The top 4 bits (upper 
4bit) video field (video field) of video-index word No. 12, It transmits using film frame 
data (film frames data), and the information is detected and an encoding method is 
controlled by video coding equipment. 
[0168] 

[Effect of the Invention]By the above explanation so that clearly the video encoding 
method and device of this invention, When the picture signal acquired from the video 
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raw material in which coded frame rates differ in the sequence of a picture signal is 
intermingled, By detecting the position information from which a coded frame rate 
changes in the sequence of a picture signal, and changing coding processing of a 
dynamic image signal based on position information, It becomes possible to code 
efficiently the dynamic image signal with which the video raw material in which coded 
frame rates differ in the sequence of a picture signal is intermingled like the signal with 
which the picture signal acquired by 3:2 pulldown processing and the picture signal 
photoed with the television camera are intermingled. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a block circuit diagram showing the outline composition of the image 
coding system of the 1st working example by which the video encoding method and 
device of this invention are applied. 

[Drawing 2] It is a figure for explaining the time code of VITC. 

[Drawing 3] It is a figure for explaining the position of the signal of the horizontal line of 
the picture signal of digital data. 

[Drawing 4] It is a figure for explaining the time code of LTC. 

[Drawing 5] It is the Brock circuit diagram showing specific constitution of 

redundant-fields detection and an eliminating circuit. 
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[Drawing 6] It is a timing chart when the picture signal into which the picture signal by 
3:2 pulldown processing and the picture signal photoed with the television camera 
were edited is processed by the image coding system of drawing 1 . 
[Drawing 7j lt is a figure for explaining a picture encoding type. 

[Drawing 8] It is a figure for explaining the principle of an image signal coding method. 
[Drawing 9] It is the Brock circuit diagram showing specific constitution of coding 
equipment. 

[Drawing 10] It is a figure for explaining the structure of a picture signal. 

[Drawing 1 1] It is a figure for explaining a frame / field prediction mode. 

[Drawing 12] It is a figure for explaining a frame / field DCT mode. 

[Drawing 13] It is the Brock circuit diagram showing the outline composition of the 

image coding system of the 2nd working example by which the video encoding method 

and device of this invention are applied. 

[Drawing 14] It is a timing chart when the picture signal by 3:2 pulldown processing is 

processed by the image coding system of drawing 13 . 

[Drawing 15] lt is a figure used for explanation of a video-index information. 

[Drawing 16] It is a figure showing the data format of a video-index information. 

[Drawing 17] It is a figure for explaining 3:2 pulldown processing. 

[Drawing 18] It is a block circuit diagram showing the outline composition of the 

conventional image coding system. 

[Drawing 19] It is a figure for explaining the processing which detects the redundant 

fields by 3:2 pulldown processing, and removes it. 

[Description of Notations] 

1 Video editing device 

2,3,7,11,24,25 VTR 

4, 13, and 15 Switch 

5 Video edit controller 

6, 23 VITC plug circuit 

9 and 25 Videotape 

10 and 30 Image encoding apparatus 
12, 32 VITC reading circuit 

14 Redundant-fields detection and a removal machine 

16 and 34 Scan converter 

17 and 35 Coding equipment 

18 and 36 Recording medium 

33 Redundant-fields removal machine 
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5©T% il'ft'ft, %&K&7 4-*\ t <DWfe&3i$&.< 

[0021] Li>>u mmm±$<tz>k. mmn 
mmmft'T v r# y. ? ztitdt ^m>xh^ 

£H«Mt ^TH:'W 7T'ifl^tlfc{f §^T-fe5 10 
ft 3 £ , S ilOTft 7 ^ - /i' K T- 5 £ fij & £ ft 7 ^ - 

^ m*mmte 7 ^ KT-fe 3 ic t -r i&t $ 

ft, rtltJ;'9^ft(7)71/-Al/-ft,3 0H 

[0 0 2 2] r nf*^ 7T#fi£ftfcItffeti!^ 
tSraHtSfcfttc, 5Lfi7^-^K<75fiJSS?^KL< 
Liif 3 : 2 7>^7yM^j;3 

45^<ST1-5t, 3 : 2 7°^^7>MtJ;5ltf{fM^ 
[->ft-r5^fk»7 I— A l/- h t 2 4 H z fc3 

[0 0 2 3] **Mf±roSI4IHftfi£^T* 30 

tzMMt ZkrUKU^y x-fflt £ ftfc WMI >s b tm 
r-roHfr 3 »HM^ b # bfitzMMl 

[0 0 2 4] 

&t£-f% tz. miM^^y-^y^o^xnmty u- 

[0025] WJcDf^iifrtt, Bftft^y 
— f y * <r> % ^mttk 7^Ai/-f©S45 

tt^ b# bnfcsftfs Ltmmmm t , Hit 



[0 0 2 6] 

[00 2 7] itf. %wmwmm^\Y^^%m- 

3jgl©«6«to^T, ai**ffiU-caWt5o El 
1 #3BW©3! 1 ©ftPiM* tftgg^Sil £ft3 

[0028] liroHMf ^k->^xAii. ^JLT. 

2orotfr^7 1 -7°^3-^ (VTR2, 3) ;$>?>©H 
^ftx-^^^-fSH^^-ftgti 0 tSrfil 

[0029] \L%^*umm. i f±, 7 ^ y-* 
mbiitcmm^mmLxti % \^f^r-y°t> 

(|^fc7U-i^-M12 4Hz) ^ff41-5V 
T R 2 t , fHfW5 t?SFi $ 3x£iIMf S-SrIHfii L 

h(13 0Mz) ^ff4-t-SVTR3 i N rtLb2^(7)V 

tr2, zfrb^^Mz.[m*mmycmi-ir7>*4 

*yf4i:, x^- 7 ^4tJ;i9S^Stl^|ii#ft^S 1 2 
^tr"^T"7°tlE»1-5VTR 7 t, 7W77M£$lJ 

[00 3 0] ifetx'^lifta yhP-75lt ^#7 
7^~S 1 l^±Id^^ y^4 \Ok^X%m^-{ y^4© 
5l9§x.SrfJil1-5i*C, SS^§77 1 1 £V 

TR7f]-t)ffi^L-rv^ 0 :©777*S1 li±, ^-i 
A^xm^MzM^h^mtf,-^ 1 2^5-^ 
tfIRt LT, SaWMI^S 1 2 i*HVTR 7rt»fcr 
r^r-7°iaHft$ixS 0 -t-4*>*>. Pitfl^S 1 2 t 
77^S1 lil, ^-ry^4l--CS^§ilfc#BfiWr-o 
V 1 *f 1 *fjE LT, VTR 7 iCT fr"^x-7° 9 

[0031] r r T\ l-.iBBftft 1 2 i*[riaft$ 

tl577^'Sl lOMBtifct LTtt, fllxiil'SMPT 

lltx-y^ISfiLT^Oj^fcSo fttJ, SMPT 
E^>fi»3-m, ryy^fflfe (C98. 12:timc and co 
ntrol code for video and audio tape for 525/60 tel 
evision system) K&ESftfc = - K^li&ftT"fe5 0 I 
ECjS&TiiPublication 461 (time and control code 
for video tape recordings) b LT625/50television 
system^MMt LXHEHtLX^Z, JlfWji-il. 
^W^iVITC (vertical interval time code) 
ETC (longitudinal time code) iC±E7y^'Sl 1 

Ztm-fZc *t5, JifEv i TCi±, mi-7vy*y7' 



9 

h (" 1" , " o") fcfl-jqu £hK8 fcTy h©CR 
C n- KSrAl^fcia 2 fcjjcfJ: 54 9 0 t'y YX'WitiL 

mm<DmiLi£^2mm\ztiz. ntsctj 

jtfflfHi'-^yfiM^ ±fdSMPTET*if, 1 
4y4>b 1 6 7>r^tAix5ri:S:BgftTV^ 0 
7^ yfl-^-rofcjt i LTlf , 0 3 iLTp-fi. o \z y -r w 

-f-fy^iyvJroS. 2 6 9 /; s?i©5 0. 2 8 6 
H s rtt-E®StlTV^5o ft g-i/^/Klr-^co" 0" 10 
ifiO I RE(Institude for Radio Engineers), 
1" #80 I REc01^/UTiSft£tlT^5 o £fc, L 

9.17 W-i>i7>fflfc 6 4 fy h ©flJWffiftRtfa.— »F 
t'y hkl6 \fy Y(T)i/V? \fy f (7)0 4 t^-fj; 5 * 
8 Of -7 rWT-?TlSj&£tU It, 94 

7-7^(-E®$ti2> 0 ±fSg|2^H4ir^-f-J;5t> ± 
tfiVITC, LTCCIl, ^^A3-K<7)fft^^-if't- 
-y h as£3;*L-t*5 ►) , a^—f' f y Y \z±M7 7 ? S 
1 lSrESH-Srt #-et5. 20 
[0 0 3 2] r<7)J;5*ri:S:fT5fc«). JifBT^yf- 

u p< 7 xme ztitzmmt % t im^^titm 

ffjjl^S 1 2 If, VTR7tiHP)n5HUt, VITCf 

UA^MifSetii, i-.|B77^s i i kflW&Sti/tjs 
^myyy's 1 i#±?d3 : 2 7>y"7^»iti: 

5 pSiftfl^ bTUVHJy XM& $ tifc tfiftf i ©H 

m& (fig) mt lx> iidpiifii^s 1 2»f?^ij 

V I TCffla- tffy M-^LiA.ftlS, 30 
[0 0 3 3] ±M<D£oti:Z.bfrt>. VTRHcxim 
#/£Stl5fr^r-7°9 tff, 3 : 27°^^7>M 

fifths ftfcBftfts- (si 2) t, ^rongu m 

1) tf?R£«*1-5fH&- (77^S11) 4SVITC© 

h\mL&*tiitmm%s 1 3z)W£ti 

[0 0 3 4] VITC, LTCCo^tlt itufE 

H2, |4[I/T<t7t-vy r-J^fl-CDfc'y MM^fcw 
^otU<, IB^ffltSfrTilTx-tJS^t 40 

tiT^tLCmiiJ:i/\ iMLfailttS^S 1 2ir 
77^'si Hi, [ifl -wEfi^ftKIH&Six-o^&iS 

if, m 1 i l 7 n -y tv * 9 8 ^ f cm- 5 i 5 

tLTfcf<, rwffifHf, FJx(i*VTR7rt(7)t-T^ 
-r-y°\z.m\MiVrS 1 2^|i]ifcL, 7DyhVf^^ 
8i:77^Sl 1 ("f *^*>fift^1ff«) <£ 

[0 0 3 5] ±i£ L±£o teL'ttfa'M $ tifc ff ^-r 

-7°9!1VTR 1 ldTfSt^ft, rcOVTR 1 1 X'(D 50 
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ff £ £ «t 0 # fetifcHftff ^ S 7 t) W^kSH l 0 
Mimics 7 if, ±fai5tff^s i 3 

[0 0 3 6] ±EVTR1 lfrt><D¥mmS 7£§tt 

^tzmm^imm 1 o if, ^ijwft ft 7 a»t>, 

luE3 : 2 7°^yyyMatJ;5ilI^ff §-tTWt-7J^ 

(tfiiBiiffeff^s 1 2) m^m-tk&K, znmm 

§OSMPTE?>fi>3- K©3L-if try K filxlfii 

tav 1 Tcirtaft$^fcMt»Sft^f a (iE75^ 

Sll) ^ll^ttiL, 3SSi*^tf«i-SoV^T, I., SB 

m'mmtkz-hoixh v , aia#ff ^kss 1 0 

V^T, buE3 : 2 7"^^7^atJ;5Hit^i:HuE 

[00 3 7] ±|BVT R 1 1 /j^liff ^-y-fbgt 1 0 (C 
WJ&SnfcHft^^s 7!i, 5feTV I TCSn^JSOiaiS 

12^2|f)il5o SSV I TC^^SHJEIKl 2 7?i±, 
±|EBffeffi^S 77)^, buSSMPTE^^A3-KK> 
3.— if f'-y hro#U(lV I TC^tldSStLfcHiffBli* 
mm {-ffi^yyfs 1 1) ^^(JiL, ±|H3 : 
2 7°^^' 7 ^ Mir J; 5 iJlttt^t/x Hf*^7 xm 

b $ tifc sift fi-t #nmg^ $ tLTctfftia t wmm 
m s 1 2 1 ® m%) t m u s^>* Lfcui&fi 

t[-o^Tiipijtfg^S 1 t LX7-4 -7f 1 3«Pf(75g 
SSi'^5„ -7j, SSV I TC^5l»)InIKl 2tt, ± 
IBV I TC75^^1|Xo7tlift^tf|g(-*o^T, ±SB 
PHSHf o'S 17J\ BUSH3 : 2 7°^^7 VME J: 5PHt 

ft Xfir w y: 7 xmSZtitmMt 5 

ft 7**^1-7 7 2 (Hfii277^Sll 

t*fS1-5 7 7^) «rW*-T5. :ro77^sza, 
#SlJlPff # tUMyfl3, 1 5 ^2C- tjfaZ t * 
If^b^l 7-tiX-btL5o VITCIW 
2 7j^j(i, Hftff ^-S 1 >*t, II]it^7^ 
-^K«t^ (S6 0 8) tlti/jStLSo 
[0 0 3 8] ±fB^^ y f" 1 3 tt, ±M? 7 ^ S 2 £JS 
CT, fttDtS?- c Xi± d (7H^ 19 #XL7)^Tt3ix5 «t 
«3 , If , IMmtm^T S 1 7)U:Ex u 7! 7 X 
UB^htc tio^xhz^t ^ myy 9 s 2 Ltv N 

5 1 # t' nw»f c 9 bti. mmm 

^■si#3 : 2 7°/py'7>^a(-J;^t<»-e&5ri:^ 
±|C7 7 ^ S 2 iijjk LX^Z t # tlf»#S^ d flit 
«"J#x.tti5 0 Sfc, J:fBX^-y^l 5tJ:fB7,-f-y 

fni k;.- i.„r:v 7 y s 2 ic£ cr«-i3]#Sf- e x. 
i± f "9 #z.#ffh>ix5 1 ^ , mwmtJr S 
1 a* ± war v ex / y xUB £ ftfc t) » -e h z> r t * ± 
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IE 7 y ? S 2 ^ LT 1^5 i # KBSSJgSSKf e flJMJ 
►>#x.e>ii, ±lEii&fg-J§-s l as 3 : 2^-»M 

1 3 ct^yfl5 ©SSJgjg^ e £ f± 

mmmm s x ^ y ^ 1 3 ©»es 7- a f±%g 7 ^ 
1 5 nmrnm- f mcs? ^ v^mimm 1 
(omtm±. w&ft §-s 5 1 u^^tv^^-? 

t tsnmmt -^s 1 f±, hifiB^f -Ss-s 5 1 u^^t 
y a 1 e^wss^pjjisr ttJfcu, ±ta 

3 : 2 7>^7y»l('J:3t©-t-fc3ri£±f27 7 
?"S 2#*LTP3t#WlHfe{R-£S Hi, JLfi7^- 

fft^-S 5 t LTXifi'y^y;^^ 1 6 tig ib tl 5;i t 

[0039] ±E%fi7 ^ -/v Ktffi&OT^itff 1 4 -e 

(i, JiE^^-y^l 3-CroSWIlJ:*)#f)tLyj:3 : 2 7° 
^lot£')i^y ^-J^Y^yy^' (S6 l l) h.tm 

t> sti5 0 mmy -r -a mmxMm 1 4 ©a 

[0 0 4 0] ±iaxart^3y/^i6T*ll iffix 

Ktfewst;iiS5*as 1 4 ^x^3$^fct©«f 
jLS7^-^K^tii7 7^ (S6ii) tt\ mmyy 
7 s, 2\zx®vm^hKx\m£iiz>y 4 -^V's-Jr 

vx<nm l fcM2rS 5£, XM¥Xyy-^-y-y-yy-(D 

a"iMff^t*t5„ ;©^^t>^^^ 1 6^?> 

it, l;f27U-Ai/-^y;*©Hi;if^*f^ gft-j- 
5 i 5 7 L'-ASrffi/fi-t-S 7 ^ K<tv<70)BB*& 

1 7 -f -/w Kd> 5 <nt>% 2yj~)V y$* btit 3 

tf)i^/jct77^'S 10 2t« ^^7U-is^x;|i7w 

17^-/1^ K£P&£- L/c 2 7 j -A h'fr bt£Z> ~ i Sr^ 
-T7y^'S 1 0 3 2:#ffl;fr£tl3 0 Sll7df-tyny/N 

[0 0 4 1] JifE^^tyayA-^ 1 6*»e>ffi7J*Jx 
fc7 U-Ai/— {ry^roSftM^-S 6&.Xf±.$£&77? 
S 1 0 1 , S 1 0 2, S 1 0 3(1, tfJ-§-{b$l 7[Ci£!b 
tL5 0 7-efi, JiS7^-A->-^>X 
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©Hffft ^-s 6 m^ittzmi^ nmyy 2&^ 

77^S101 tcSoVT, HUfB 3 : 2 7°^^7^ffl 

9„ ^ftSffl 711, ±ffi77 2tS102 

&tfS10 3&fcftai-5±5fc#^flsL-C:J8*}. ±E 

{k^i 7»^#:6t)1iJ5ScRt;ftffto^^T^i^^-t-?> 0 

[oo42i ±rei? mm 1 7 tt «i zziamm 

§fk-r5t*t, hE7y^S2, SI 02, S103 

[0 0 4 3] fttj, 13 1 \c-JT< Ltcyv y tv r 

^^8K77^S11 (ll*jStiSf«) SrIBft Lfcifr^ 
ttt, ^f£7 o y tVfV^ ^ 8 a»f>ffc^aj Lfc77 ^ 
S 1 liC^lSLT, ±EV I TCtg^StfJlllKl 2frb 

mmyyys2$:tt'ititz>£ot£r_ti)^mxh?>» t 

t^5A/, r©^, v 1 t cfl^-ijx 1 ? 0^5 1 2frhyy 
? S 2 *IH*i-5 < , 7n^tVf^^8^ 

&iK^iULfc77^S 1 l^(Dtt77^S2tLT 
fras W-yfl3, 1 7) tS!5J;5 

[0 0 4 4] ftli, H5*fflV^T, ±fB5Lfi7^-;uK 

[0 0 4 5] r©H5[CfcV^T, A;jS? 5 0 1 MX 
mm^4y^-\ 3t-riSK£tlfc3 : 2 7°/^^7^a 
l-imiMi^S i^W$ti5„ »iHIH&-§-s l 
it, SfjfdVTRl ltTfT^r-7°9^f,ff3l$nfe 

[0 0 4 6] 3 : 2y°A?7y!&m^£.Z>W\mt J rr 

5 lf±, aMtff5 0 2RV5 0 3«r/M"5r tllif) 2 

7 ^ K^a® § tlx mm 5 0 4 £jn#ft 5- s e 0 

2tLTA7J$tL5„ Sfc, r©inf-#s5 0 4 tfi, ± 

0 lfrbnmmztir^t^^mmizs 1 

6 0 l-.tea^$ixTv>/£V^ij^S^'S 1 £ 1 BH 
[0047] rwj][i^5 0 4t-riB*fetf|-^$ix 

T# t^c^liSS 6 0 311 Ifex-HlSftf 3£5 0 5 \Z% 

bti, r r t a a^ffi: s 6 0 3 ©lfe*jts^>ftf <* n 

5o Sa»x-Jfi|^5 0 5 tTtm^tifriM-JffiS 6 

©IRISlP^!+ii$tL5 0 ^WM5 o 6 ;'-c,ii|?. 

Zft1t%mms 6 0 5I1, Jt«3S5 0 7{lS|C)tl5 0 
[0 0 4 8] m^mZ5 0 7iC(±, ^^ey 5 0 8(rf 

•5 , r (Ditfm 5 0 7 -e±iaMfi seoet ..hlBllflS 

S 6 0 5 t^JtRStlS. SSit«S55 0 7X0)ft.m^ 



(8) 



13 



RSS5 0 7©W;jt77^S 6 0 7 tLT" 1 " flSStT 
f>*lS 0 ^SJt«*5 0 7<75tti;ja^(i, 2Ajj<DAN 

[0 0 4 9] A^S^ 5 0 9 iifBATjS^ 

5 0 1 1 A7J £tli> y 4 —fr Y V- Y (DWMH-% S 1 <D 

6 o sit, ai-ms^tB&L 

T^3ri\ l^xJfV I TCtg*]&*)@Bl 2i»f>ffit&$ 

[0 0 5 0] roA^S^-5 0 9^fe07^-7VKNS8 10 
ff?-S 6 0 8il, 7^-^K*^y^5 1 OtriittL 

3„ r <?37 ^ K# 7 y ? 5 l o T-ii, 1.127 ^ -jv 

ft 7 ->v vrnmrn-m 1 4 ^a* $nsia«^ 

fl^-^KScfclbtS, ^7^-;PK#7y^5 1 
0 T? W# 7 y h t £ 9 # ibtlfc 7 ^ -/V K$W# 7 y h 
ft j !1, fflTjfi^S 6 0 9 i LTJ£Rtl5 1 1 Ki£f>*L 

[0 0 5 1] mBm%sS 1 1 T*li» ±ElH*fa^-S 6 
0 9^,7^*7 >Hj #5 £i±W^f»-e*)5t#. - 20 

wjtRSSs i i«^i;77^'S6 i o i Lt" i" as 
<LXhKZ>o SttB5 l lroffi^iSmi, ±|22A 

^(DAND^f§i5 1 2(D^(DAJj^tmmnX 

[0 0 5 2] ±iBANI)S»5 1 211, Ji|B2o«A 
/•jST— »±f27 7^S610tS 6 0 7 # 1 " 

Dg[g$5 1 2fc>ffl7j£" 1" aSi*,±aSofcfc§, 3 
SANDYS 5 1 2©ffi;frf±S#A;fo£*LfcWtt{g-£ 

si»7^-^k^3 : 2-?juWy<&mz.£->xmm 30 

LTVS5C^7 -/u Ktfea: t £^-f 7l£7 ^-A- 
Kftai77^S6 1 1 tLTS87-5 1 3^ffi7J$ft 

[0 0 5 3] r<7)5LS:7-<--^Kftf± , ,77^S 6 1 1 t 
LX" 1" #&-C?>ft3£, >J 1?S%S7^-^Kfeffi& 

xm£®%i 4m ^S7^-;vk»b{ihi^£P££ 

LTf±, ±!EA7JS^ 5 0 1 ZfrLtz 
BftfB^S 1 mm^fl67-4 5-f5 14t, .LfEJErS 
7 ^ -/l- Ktlftl 7 v 7* S 6 1 1 A K|W]${r % 40 
S 6 0 8|cS^T±§27^ 5 1 4W^#fklJW-^ 
*Hl^i-5SJfflI[s]K5 1 6%frb%Z>mtfL& MtLX 

Wartas-eta. t&fc*). i-.,iirjr.u vy - ;u m 
!U7 7^'S6l l(r" l" as*ofct#|r, ±!2$ip[p] 
ft 5 l 6^ifC7^-^K[s]lfsi5-[rS^^T > SS/l 
ii7^-/PK0WcttJ:fi2*-1' 1 4?rOFFH$iJ 

$+5 r t x\ Wl^ixt^5 7 >f -/b Kroffiffefs 
o tr^i<7 ^ Kwfifc fa 1 1 LT^it 5 r i asnj 
fgi: & 5„ r ©5Lfi7 >f ~~/i' K«£ SfifcHftM^ 
ff\ 'juft7 w KM]&OT&£$ 1 4 wffiJjiiiMr^ 50 
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7^5 1 4^fi5ip[H]ss5 1 efrbtemmmbir, m 

[0054] ±m<ni^\cLxnhtitztamm8^rt 
K&y a KttB7 7 7 s 6 1 1 t it, m 1 y 

[0 0 5 5] ±1EANDS#a&5 1 2»aj*S7- 

tttuiS7^-/uK7J7y^5 i oro^yr«^-itg^ 

SftTfc^ Lfc^oTSlg7^-;U-K7j7>^5 1 0 
il, 1:127 7 ^ S 6 1 1 1" 1 " ASio t f 7 ^ 

[00 5 6] ±EJt«SS 5 l l xfnwmmz, 
±Mw J; 5 1 * 7 y MI j ^ 5 tt±(D#itT'fc S a 

tLTV^SWfi, etTK*-faSWfcfet3 : 27>y" 
7y*!tatJ:55L57^-^Kw^ 1 4if--Y^7^ttffl 

■*>ll^ 3 : 2 7"^7yMIWi|^(ffx^liS 
ft if t J: 9 , 5 7 -y KJiffl-eftft 7 ^ -/V K^Sti 

5 /■* * - y asftii $ ftfc < ft 5 s . * fc^ 2 

II, 3 : 2 7°/^7y^ffl#(^ mm-fo. -fflhh 

7 Kffi, 7 y-^^^^M^te^tiSfc* 

»<*5fcftT*&5 0 ^('fi)LS7^-/uK 
■Cfeofct L-cfe, J;tK5§5 o 7X<D^M\^^xyy 

7'S 6 0 7f" 1" tf&tzte^ZktfhZtzlbX'foZo 

Lt^oT, ibKS55 l l i^3^-C±ai©j;5ft*iJSS 
2SS^fflV^rt(CJ;i9, 3 : 2^?'?y*!yi©>'^- 

y«jEStiftv^Tt, ^SJt«*5 i l-ettjcfi 
7 ^ K»f ys^ii^ vxrnn 5 r t a^ig t ft s 0 

[0 0 5 7] J)ct t I2d6 SrJBVT. ±sai2dl«VITC 

[0 0 5 8] rro|^6ti±, mi rov I TC|M')@ 
^ 1 2 tKj ffijj J ti5 BfiiE7 K y- b »Hftif^ 
Sit, aiMMB^-S 1 ¥2 ■ 3 7°;u^7y^aicj; 
*) %t>ii1t t roi^^ttr y tr* ^ 7 T-mlii: J; 9 # 

htitz t w-efcs a*0)fir-§-* >f 7 B ^/T<-rfif27 7 ^ s 2 
t , 0 5 xmn Uzm.y 4 -n, vm\y 7 ^ s 6 1 1 

t , EI 1 ro^-f 1 5 a^WftlTJiltfH ts 5 t. * 
^r+yny^^ 1 §\cxy 4—>\>Yv— Y^yv~K 

^~h\c'm^m^m%yv~j±mmtiz>y4- 

;yF^7»S^)^^;y^ (" 1" htf) 4r 

>Pt7 7^S 101h ^7^i5|17^-^K 
(top f i e 1 d) 7)^ teS S <D ^ fifS 2 7 ^ -/P K (bot t 
om field) frtjH3-£h(F>fr%;-*L%\ 7^-^H7j^^ 
SSS&Ktt" 1" ift57y^S 1 0 2 S7y 
- A ^tc II 7 ^ )V M V - 7 (D (D n "7 t> ^fefig $ life 
3 7^ —)V Yfr b 1 7 4 K4r^S Lfc 2 7 ^ -/w K 
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to^T, r-^FXilf !±ifjf23 : 

w a* j* y-^ommmx-h o , a^f^ii i 

7 ^ -yu U /hJt^ f ififB 2 7 -/U K£<g U 
m^i^FWf ©^©Sc^© 5 *>H3 ^ 
yi/iMZ)|nlC=i^*>5>liU*{tJ$itfc7>f-yi'K?:SLTV^ 
5 0 £?>t^ H6rt©Stfftff^s lic^T, i^vx 

J^V^17^-;VK^SU «?v#l27^ 10 

^K*SL, rftibi^v&Tjv©^©!^©?^ 
[0 0 5 91 rro^6A>t)^5J:5li:, B«f l 

fc-5*6\ 77?'S2lf 1" iftlj, jEfcB&fB^S 
xmz $ jlfc © Xh 5 S£\ 77/ 
S2i±" 0" tiotP?>. Lft^oT, Bli©fitJ&T- 
i±, ±127 7 2;}*" i" fhibZ. B&E^y^ 

nil 5©$M$-f a t r iliat, HfiSB&ffi 

#S ltftLTft^^-^KtfcUJ&tf&iSl 4^g 20 
" 0" ffcSt mllS^-r i/f-l 3 i l 5(75 

c t e imimx, wMims 1 mjijEfi? 

[0 0 6 0] ifc, 0 6a>f}tfl3J;9l^ I5ffl77 
/S61 1 l±HHtM#S 1 ©7^;uKi!%fi7^-;v 

VXhZtZlZ." 1" £ft3 0 -ffcfe*,, flijf277^S 

2 1" M7^ -jv Yma&.-(M^ 1 4 

li. 7 -f y-X©[iJ]-©n-7^ t, 3 7 -/!/ K-CSe 

6 1 1 £" 1" t-f 5„ ^LT, Hftll-^S 1 07-f- 30 
/uK©3*>, 77/S6IIF 1" t^57^-yUK 

yfi 5^^tt7^-^K->— yy^nMMt 5-s 5# 
ffi^£tl5 0 -7i. 77^S2F 0" ©P^il, 5lS:7 

[0 0 6 1] ^Hfc^T, KlW^^t^n 

v*-9\ 6^(2, ffl!27i/-Ai/-h©iB§Lfir^-s 

6 ^tL(-Pftl1-5±iiW77^S 1 0 2 t S 1 0 3 

tWTJ^H, iM2ff^«i 7{ri±rixibHM3^S6 
t77^Sl 02, S 1 0 3/$SA7j£2"l3„ &ib\ ±12 40 

ft^ns 1 7 (rxv^^sMP eg 2mmm^m%- 

itifr 0 h!27 7 / S 1 0 2 i S 1 0 3 12, -til 

•?tlMPEG2-C£SStLStr/)W hy7°- 7>f-/P 
K • 77-7 h (top_field_first : TF F) , H t°- 
h • 77-7 h • 7^-yl/K (repeat_first_field : 
RFF) kLXnmkX-%Z> B ft*3, ±!2h-y7°-7^ 
-/UK • 77-7 H±, 7U-A-xF 7 ^ft«S 
£\ Hft]<r>7 4 -fr ¥i\hiti^ mi^n<t\mxh 
<0 , ±12 !J h ■ 7 7-X h • 7 4 Ktt, 2 : 3 

7*fr¥W<rmz.qm £tiMmx°ib& 0 50 
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[oo62]fcn <»mm 1 7 ©flfcfcftmtttt 

[0 0 6 3] ^iMHrft^l 7te, l,^5MPEG2 
(IS0/IEC 13818-2) 3fcifT?iK<33ie>ix-ri/'»SSb#ffiflt 
= (DCT) i£|a*£fr 

[0 0 6 4] MPEG 2 Til, #7l/-AK>B 

It°^f-r (Intra coded picture) , Pt°^ 
■V (Predictive coded picture) x Bf^f'-V (Bidire 
ctioally predictive coded picture) © 3 fill© fc°:? 

[0 0 6 5] -ffcfclb, MPEG 2T11, ^XL(fP7t 
/T<1-<t5t^ 71/-AF l^bF 1 7tT'<75 1 77U- 
AWBftfa ^^^;V-7° • ^7"' ■ fcf*^* (Group Of P 
icture : GOP) t LT^S© 1 WHtlr^n 

[0 0 6 6] Mz.lt, GOP©5feBlro71/-i.F 1^1 
WfttLTMU 2#HC07U-AF 2^Bt°^ 
f^LtliU 3SH«7Wi.F 3£Pt°77N' 
tLT^a-f^o £i'F. 4#H£lftffl7I/-AF4i»b 

[0 06 7] It^ftTU ^ 

© l 7U-A^©H&M§-^ ; &©^*« : ^ftL-rfKS1- 
5 0 ptr^^+Tffi, S*K)i^gl7© (a) fr^-f-iQ 
^ ^tti^utrpflWtiiitfcS I t^T^^XiiPt^ 

(b) \z.7FtSLo\^ ^mmm^Rx3^%\-hmi5 

©7l/-A©^iif*©^i&{|ti©^>^^ft, r©^> 

mmmtLxfemz* 

[0 0 6 8] g]8^fflV^T, r©J;5l-tTfiliift©Ii 

[0 0 6 9] |SI 8 tfct/^T, MM<n7V-KF 1 ( i I t° 
^^■^iLT«La$tL5fcfc, ^ffliS^r-^Fl 

[0 0 7 0] rtttxtLT, ®2©7W- AF2i4, B 

1/-AF 1 AU!Bfffifi<jt*jlfctfc57U-AF 3©^ 

fit <nmmn $ ii, * w^r-^ tiftm?-* f 

«Latt, ^f>{r|fflA»<SftW1-5t, 4«g/-fft1-^o ^ 
©^ 1 s p 1 ©i 5 7c©7 v- 

M, F 2 nf-? Si fci^T-^ F 2 X b LXfcm 
1-5tro-e*>"3 (t4*3*>>f^h7^W , It°7f- 

+ m3it5»^fcRfi6w«yat45,, m 2 (Dfttaitt, m 

^TcF-PS P 2 ©J; B#rnWj(^*©7U-i,F 3^ 

5 (t^^^fI*1-'Sm^ft) „ B3©«LSI±, H^A 
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pps p 3<t>j; 5 td. mmiz.]&£(D7u~j±F i torn 
tthm^mftw „ s?>t^4©«yiH:. ®wz 

PPSP4(7)J;9(', I^CI4«)7WAF 1 i** 
-^£HS^T-^F 2Xi LXfc&-fZ>h<DXfoZ) (-f 

iroPnliDlljt-i^ h;U-x 1 (71/-i»F 1 t F 2 

A-x2 3 tF 2(75r R 1W|i)^-<^ , X 

!WAln]^$Mft<7)gj#^ f^x 1 £ x 2<75nf77 

[0 0 7 1 ] Pt°^^^W7U-^F 3f±, 

^fi]SP3Wj:5f-» RJMftKili-Kfc^U'-.AF 1 

mzhz (ttebhmimmwt) . 20 

gl^^F-IJS P 1 <DJ:o\^ ji<n7u~-J±F 3«f-^ ! 
^©lT£{5iix-*F3XiLT£S$tl2> M>F7 

?v lets (t £ \mic. mT-ttf I V '>£ 

[0 0 7 2] ft El 9 LT , ±f2ft^-{b$ 1 7 

[0 0 7 3] r©g|9(Cfc^T, ATjSi 1 7 4 Witufii 
El 1 ©^dr-t^ny^— 9 1 6^f ) ffl7l/-Al'-hC) 
Pi&ft 6&l5ltulri&77 7"S 10 1, S 1 0 2, S 30 
1 0 3^A7 ! j£2xT£t9. Atim-7 5 tilfffffi 

3 : 2^^'^>M$ixfc7^^Ay-X(Difimft5- 
7^XllT U t-7J ^ 7(-<t <9 $ ftfcMftff 6 ^ 
£*5^^"tBfisfl77^S 2tfSA7j£*l£„ ;W777' 

K9J!3#x.Ie]K5 2, DCT*-Ki3!}#*|H](&5 5 f 
"J£gft^fc[5]&5 8-iXibtl5 0 
[0 0 7 4] ±KA7^S7- 7 4 £j> LT{ftf££tlfcBt 
l3fS6W#77^S10 1, SI 02, SI 03 

A7j£*i3 7U— bWpiMt^-S 6«#7^ 

l7T?^LfcJ;5l-, 7U-AF 175£F 1 7 dig* 

•^-f, Pt'^f-i-, Ht°^f--v, Ph°^f--v, • • - , 
Btf^f-^, Pfc^f--YW)l#frM3-t5fcft(^ & 7 
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[0 0 7 5] ±&<Di:ilZ.£7\s~-J»<DmWfi% 

M^fl^ 7 , tttot#7 U-AWpI^ff -SrWs-fc 
#&£-C&5fci!>, t^SJBti L~t© I f^+X 

Srjtl^g-ftLfttmrfft^ftv^*, ^S«7 0T* 

li£7U— A©JI#»y<#;t5 0 [*]7©Wl 

-A«df^7WAFl, 7U-AF3, 71/-AF 
2, 7 1/-AF5, 7U-AF4, • • -©J^t'tt^ 

[0076] ±umm%<k*j 7°mm • m&mitm 

fciUMf-B-s 5 o 2(1, xJfiy^y^^ 7 l icxti 

lfiff*U t titig7 0i^li < ±fC77^"S 10 1, SI 

02, si03ttti^jSix 4 S^1-SJ:5t, ±si77 

1 0 1 \C^X\t7V- i^^U 5 1 S.t/6 3, »j 

±|S77^'S 10 2, S 1 0 3(CoV^T(±bI^^7 

[0 0 7 7] tld^^yay/^^ 7 1^11, yx^ 
^ * + y TA7J $ tL 5 pSftfl"-^* , M P E G t *J It 5 7* 
P^7*^yhO{if|I««t5. -f**>*>, 01 
0(7) (A) t^i-J;5l-, 7^^^* + yCA^*3i5 
Piftff-^tt, 1 7^^9HKj/ h©7^^V7^y 

Z>o ^^t^y/^^7iit, roi 7u--Atf>ff £ 

167^yffll0© (B) n^-fi 5 -^u£ 

li, K10(7) (C) t7S-fJ;5(-Mfla(73v^D7'o5/^ 
m##]£Jx5„ ^^P7'0y?li, (C) t 

>jj-r«t 5 1 1 6 x 1 6fi(?yiij* ( k-7 v) tm-rsw 

K-> h^Witi-57'n^^Y Ll] [4] t[x 

5>£tl5„ ^LT, :»16X16 Ks/ hww^jsg^ir 
!i, 8X8K->hJ)CbMtf)7*D-7^Cb L5] £8 
X8F>F»CrM»7'n^Cr [6] Tj^lJfttit 

[0078] ~-jjx\ mmmwktj 7°igs • wm 

^y)iqftl,:>JS 5 0 2rofj^ T'SJ^tT5 7fc*, 
wtlilffet/iSSfffSS-s 5 0 4»^^ h/U^tli 

5 o tij, m$kmmw ^ ■ imn^mm? 
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A'KO't7©Bltt^^ 5 y^^Tt77^S 1 0 1 i\ 

^ -pm t « $ ti, yjsa # h /wtfew lags s o 

f±, «ai-5^S!W£|nIK5 4©!fiJ^emt. ±fd7y 

i o i, ±friH&^ft^^-/ttfas.t;iiE7 7^ 

S 2 £££<5^T, &7U- A©|I|^{f^£ I 
ir, PV9 1 f' J rXttB\?9'?ThLXjm-tSc I 
^-t £LTMa£ft37u-i, (fiajx.ii7u-^F l) 

©Bftft&fi, WMfft[H]3&5 0A>?,71/-A 10 

^V5i ©itMBtlfi'liB 5 i a te^ixTiatl 

Bt?^-r t LTMa§tl57W-A ($|*Jf7 

v-ixF 2) nmm^ix JSBtiBttsp 5 1 b tgii- 

7 A F 3 ) ©B#lf^lif£7jI£Biifc1i$ 

5 1 c tfe££tlTEtt£tl3 0 4*5, :»71/-A^ 

^ 1) 5 1 fd*5lt5Hftfa^wE1fi<»^^ S ^f±. ±te 

77^S 1 0 1 (CS^TV^o 

[0 0 7 9] tfc, jfcw^sy^Kts^-c; £&^B 

f^f-ir «Mx:tf7l<— AF4) XiiPt 0 ^-? (fll* 20 
t°?7^ (7WAF3) ©BftHf-^ BiDfcUfflftfE 

4) ©isHfffi^fi, ®BftffitliS5 1 bfrteti (±* 

f) £tk lk<DPh°y^-^ (7k-AF5) Wlii^M^- 

tt, i*^w^Mt^5 1 d-m (±##) ^^s 0 

d © £ 5 fciift#J!S&S *» & £ ft3 0 
[0 0 8 0] md7.*^y=i>;<-? 7 i fl^gc 30 

%-tii&ti1f?9a7ay9 ff)Q% S 5 0 3 11, T'SJ^e- 

7-afflS|f>lSg5 4©¥lJ£fe^^VT, 7l/-A7'iJ 
^- K^axii7 -f -/u KT-ffliJ^- KfeaiSfTfctiSo 
Skill, r«T'»J*-Kg] | 9#XL[Hl^5 2*^Lfc-7^ 
^'n^»I^S 5 0 3f±, S^H1!5 3|r2tt,ii5 0 

rosesiJ5 3m vmn&m 5 4 ©fligjcs 

<5^T\ BilFWak mJi/'f-SJ, t^ffl, XiWi/ft 

^^©Ma^-fi^Mi, ?''*i!.,i?i;r: (#±a©*jiJi£ti 40 

Ti/^tlBti, ^tiii^i-SMiJB^iw^}) Id 
[0 0 8 1 ] h^T'SJ^- K« *) #*H]gft 5 2 

[0 0 8 2] f- iJf-IJSMSg 5 4 t^T7 U-A T'9J^- K 
dr t y 3 yy^-^7 1 £i9ftf££;ft3 4{H©«S$7>» 50 
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7-o^Y [1] fl>f>Y [4] £, *©44SS©SI|[ 

1 1(73 (A) H;jrf.fc5£, #»gjfi^O^Dy^Y 
[1] frbY [4] \Z.%17 4~fl>Y<Dy4><D^ 
hS27^-^Kffl7^ >©{§ ^ i a? jiff. Lfcfcffi t 

l^Ttl, 4lO»M5>»-7"n y9*MLk LT7W 
fffrtU r.ftMfB©ffJf$#W7*P^©m "fft 
^^^q7'n- 7 ^:MUlfi©lt^? Iv^W 

[0 0 8 3] rtil^LT, l*m\%MI&5 4^X7 4 

^iH]K5 2tt, Hiio (a) K^-riSfiS-e^+ya 

>/<-*7 1 i^ffi^StL^ff^, H li» (B) (d 
4f@C0g^)c5><7)7"n y?Y [ 1 ] ~Y 
[4] ff)lh. 7vyyY [1] tY [2] ^17 

nflll^P^Y [3] tY [4] ^27^- 
[1] tY [2] txtLT, ljHwS&t^ b^WJS 

mizri, m<D2my'V'y?~Y [3] tY [4] jr*t 

LT, ffi»lfi(7)»j#-<7 h/^s^JS#ttSii5„ 
[ 0 0 8 4 ] C b J$^t C r 

^u-AT-iJ^e-K©^ Hi 1® (A) 

\c%\y i -iv K© 7 ^ y ©fa if 27^-/u K© y 

^©flti^frtSftli-e, Stg|S5 3iiffi^$tL 

[0 0 8 5] 7 ,f -/k K^ffl*- K©#&J±, m 

HID (B) t^-f J; 0 t x #feig^>©7'P y ^ C b 
[5] , Cr [6] ©±*M> (-f!fci3*>4 7>r» /J\ 
nmbtoT-u y 9Y [1] , Y [2] t^fSl 1 
7^-;WK©feg^t4$^ T^5> (ti^4 7 

-o) ^\ ms^pyn [3] , y [4] ma 

[0 0 8 6] l-.a© J; 5 & - i 5 fcfe, miiaSit^ 
* 5 0 tt, 7 i/-A^iJ^e- KUfcttS^ 

»Jil«^©»»«ftt, 7^-^K^iJ^- Kt-fcitS^ 
iJie^©*fe*HiSfp^*fe, rix ^»ji«^©»»fifffp© 

ift^^, 7«U£0SS5 4(dfl J l 7J-r?>„ 7'WIJ'AE0^ 5 
4 H. hte7 A-T-iJ*- Yk.7 4 -fr Kf-iJ^E— K 
t £ It 5 )^ta;C©^*Jf|ff|i: ^tblsc t , ^ ©it«S*i> 

L, r -n i-Iij-T - - Kt^v N T±tC ffjj-^— K« i'J Wx. 

\m 5 2 ^$ij«-rs 0 v® v ) mm 5 2 

-fSMaSr, mltSx^-^y=iy/<-^ 7 l frbMZ-ftZ 
fotc-?y-ny'u yttoia^s 5 0 3 id&to s "i«kttW 

[0 0 8 7] BS^-S6^ 3 : 2 7°^^'^y^ 
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2 t£it5±fMJ^- KI17 U— AT*- K£0£ 
[0088] _hfiiSb#-<^ h/M£ti«5 0 

ii, fcroj^KLT, ^iJfiJS0i^5 4tjs^Tijtrt 

fiKi-5. 10 
[0 0 8 9] -f-fcfclb, h/U|£tl»5 0J3, 

^ n 7'u y V (n\% ^-Ai j t , ^D^Py? <75{f Ai j 
W^iftAavi©g<7)|feS|fi©fH2 | Aij-Aav | 

ft*,, tit. m-wi<»7>mmmmmi\k Lxii, 

A!)-?? v7'v-yl Wffl^-Ai j i: , T-iJltftW^ ?p7' 
ni/^Wfff-^-BijiW^W^x-HfirofBS | Aij-Bij | 

[0090] rnf>ro*fi*HEfutt, ^irt-ijS0s# 54i; 

m t , iii^rt^ij<7)^aijifl^©ffi>ffjiifR t u 
* £ ^ # stsir l . r mm i±mtm n aet 

[0 0 9 1 ] rro±5t', h/M£ti«5 0 

l±, 4o£7)7'iJ^-Kro5%, ^iffl)di'@K5 4(cJ;i9 

w^jtwu ^s^* wwpm^j 

IIS§IW5 8 irfMMW 6 4|rm*t5. I: 40 

[0 0 9 2] .hfC-f'9JflJ^[S]K 5411, It7fttL 

ffl*- Kt LTV u-i^j f'SR- K (idtffifiSrffh) 
fcl^- K) SrsSSL, WfCSI&gS 5 3 ©x-f 3 

^+ WlilffeM^-HI) C T-=e- K§) !? 5 5 KA^J 

[0 0 9 3] :©I)CT ; e-K|]i?fx.l«|IS5 5fi, H 50 
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1 2© (A) XII (B) 4ffi©«Sj&# 
(D7~ayy [I] ~Y [4] %\74-lW 
(D74yk%27j~/V\:-(D74>tfm.tmm (7 
l/-ADCT^-K) , *fcf±^>«i§tLfc*tffi (7^- 
/VKDCT^e-K) V-ftL^<D^B(-LT, DCT 

[0 0 9 4] DCT^-W!MK5 5 

It, ^ l 7 1 -jv K t % 2 7 j Kror - ^ ^^/± t 

tim^D c T«ka Lfc*^©^F t 

[0 0 9 5] A^StifclS-t*^ Hi 2© 

(A) b l 7 a K t % 2 7 >f -/v Kw 

7^yisS41-5ffijiEt L, ±T«S"f-5® l 7 4- 
a> Vmy^f yo~)\t^ k % 2 7 ^ -a- ¥<n 7 ■< v ©ft ^<r> 

A^^ix^dt^-*, 012 (B) K^-f-J: 
5f-, fE17>f-;i/KttE27>f-^KW7>r^^lt 
LfcKiU ±TtPg-f-5^17^-^K©7^y 
m±(Din^Mk, %27 4~)\sY<»74y¥i±<r)\m 

**5o pi# (ffi^iitfH) fcjttfcu /J^vMI 

^*f(St5DCT^-KS:S£1-5o -tftfc*,, tut© 

©*as/hS tt^«, 7 4 -)V KI) CTt- YteWLftt 
5o 

[0 0 9 6] ^LT, SRLfcDCT^-K^fSi-S 
IfiEoli^*, DCT|H]K5 6{rffl*-rsfc*t. 
Lf;DCT^K^tDCT77^ nj^^ft 
0^5 8 ift#ffi«0S&6 4 {ct±i7J-rS 0 

[0 0 9 7] ftfc, fjje3 : 2 7°)\<$V >jm\Z. 1 5 f 
©77^S2fet^5^ PHftff5-S6li s 7"p 

7V -7 -/7"7 ^ y 7 i/-J^#]g > 4 5 T\ DCT* 

- Kfl7I/-ADCT^e- Kt@^$tl5 0 
[00 9 8] T'SJ^t- K§J 9 5 2 tfctfS 7'»J 

^-K mil) k, r(7>DCT^-K9Jt)#x:lHlK5 
5tfclt5DCT*-K (HI 2) SrJtftLTMPj^ft 
<t 5 i-, W^)j2^©7'd y y \cm LTtt, M#©#^- 

[0 0 9 9] DCT^-K«It)#XL[HlK5 5j:l9Hl*^ 

dct (aa^f-^y^) ^a$ti, dct« 

7 H A/J $ -77759 «f- ^ ^flft (^ y 

7 rtfaffl) tx-tJS Lfcfi fft7T 7 7°Tft-HbS^7c 

[oioo] i>mmwmi&5 swt, 7^a^ 7 
^ rotfrii^ t uff « ; ■§■{ t $47k, Hijia b -y 7" ■ 7 ^ - 

/UK- 7*- D t°-K • 77-7, K • 7^-/UK 
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tLfcDCT^lr-^ Itf*7^«DC 

[0102] ^B^Mls 8(-ii, i-7-fk 
HISl 5 7 J; <9 iT-ft^r -7 7° (* rofitfttfSATJ 
£*U T'SO^J^IhIK 5 4 «t 9 T'lBI^— K (HUfWJ, 
fj^T'JM, fI*7-iJ, ;MM75|fi]7'ffl^1Wl£)££ 10 

5 0 j: i/uotfimK ^m- vm mm 

^tx.S7 0j&»bW#77^S 10 2, S103iU 
ICSSW 1 7 5 Hftf£ $ ftfc 7 7 ^ S 2 & AT) £ ftt £ (J , 20 

0 1 (^oVC, rn?>#77^«rt "T^fi^lit 
[0 10 3] fcfc'U 3 : 2 7>^7>&SStlfciif> 

yyf, Dcryy-tfit^t t7u-A^-FfflH£ 

~-m~&xhz>t^?im) z&mi-z. 

[0104] mtg A y 7 7 5 9 (1, ±?E 5J£M& oftR 
S§ 5 8 a> Pjfftfc $ ftfcft S-ffcr*- * £- -BJtSCr 5 i # 

[0 10 5] 1-ftfr*>, S-jf^j/^T 5 911, ! r-9<r> 

mmmm »mm® \:®m-m*tz t , mm 
: Htuma i ^xti-imm 5 7 ft* ^ 

-y 7 7 5 9 tt, r - * rot«»^IT-t TISfit T* 
t , ±E» f-ftrfiijfpffi <t o T*7»ft 5 
7wfft^ftx^-^^/h$< ^-frsr tfrifj, ma 

[0 106] ^Lt, ]M.y< y 7 7 5 9 {c^igSiifcft 
vfkx-^ii, 0f£ro^>f 'y^-c-H^WS^. W^jSIS 
7- 7 9 LTfiiSKtrttiyj £ft5„ 

[0107] *^^|HlK 5 7 i <0 tHJj^ntz I f 50 
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* 7> fl; § tifc D C T«f'-?ll 2*7^0 
ifS6 0\z.tmhtl, m?»7-ftlH]i^5 7«t "3«t*&StL 

5i7ftX7 y 7°©'|ff ISi;^ LT^fti^ flstfJSSft 

So iM^M6 0roffl7JT-?fl, IDCT GSfrD 
CT) 0^6 1!-A7J£*U $DCmS£tlfcl, 7 
W-A/7 ^ KD C T7'd -7 ?m V) 6 5 \z 

X y V~K/y 4 ->V KD C T 7 y y\zXh. ZXDCTtD 
■7vy9#®*)&±P>ti, %<D&. StlH86 2£4M, 
T, 7V-A^^!)6 3 WM*7'PJili^fSli§!5 6 3 a 

[0 10 8] ftt, ^^>3^H7 li»f>P^ 

^ httvtv y vyv m-xo-j-mm^ (y j±rm 
&) mmmnK mnfems - 

tliC i. *) SI! 7'SWlJ£lElS§ 5 4 T'il, v^P7n^W 

i-mmmmmmmfc lt, 7 a/7 4 ->v y 
fe-tZo Lfc#ot, ^ai^— k§j #x.m«f 5 2ii, 

[0109] tli 5 3 (■!, ±H7 ^-Art^SiJ^- K 
tfmfeisHtzkZ, x4 y^ 5 3 dS:±^L*:J:5tr« 

SiiELfcl t^^-troH^fg^-iR^ii, DCTt-K 
^J>9#^0iES5 5, DCT0S&5 6, ft7ft0if&5 7, 
silfi^^-ftlHlliS 5 8 , iiff /< y 7 7 5 9 &fr U ff -8" 

il, iM»7-ft[n]K6 0, I DCT0S&6 1 , 71/-V 
7^^KDCT7'n-7^a i 9#X10SS6 5, SW^6 

3 bicmztsfoxtmzhZo 

[0 110] M^T'iJ^— KWBfil, 74y=? 

5 3 diwwmitibi-bKVi'omz.btizkm^ y^- 

Ay^!J 6 3 <r>W3^'tmf&% 6 3 a i'iHIt 

ftffliaK5 0^{ii7j-t-5fi)#-<^ bMMi-^LTft 
[0111] ibtffi«igg&6 4 ± 5 ,t,jj^ix/c^K'jM& 

13^(1, ^©15 5 3 a tffi«^ix5 0 gg$5 3 a II, 

f 19 if x.n]K 5 2 i 19 \m^nt:,mmt <r> 

-rfuy'vy? om^b , m t Sfil&M 6 4 J; <9 

^o7'n ^^(^^rtts-miMs^^ 

ISf L, (BIS £tti7J-f&o - 

^[1, DCT^-WEMLtHl&SS, DCTW5 
6, *^ft|Hllfg5 7, Bl$S^^tr«]K5 8, »^ 
77 5 9 Sr^LT^kT-^ t LTte&g&Kte&Sft 
So i^ft^k|HlK6 0, I DC 

1, 7 1/-V7^-/l/KDCT7P-7^tJ]') 



(14) 
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[0 112] fcffU 3 : 2://l^y'y&S£;tlfd8^ 
^, DCT77 7'(±i55^it,71/-A^-K©@Sf|:^ 

(A* 7 a # -f u f v v 7s * + y y u-Mm 

[0 113] rroSSffS6 2tf±Sfc» S»S5 3 afC 10 

{«£ s ti-t ^ 5 T'lJM^ft t m-m s ti-c 

V^5o «5MB6 2tt, IDCT@K6 laSffl^LT^U' 
-A/7>f-/l/KDCT:/ny*t39#;£llg&6 5(CT 

Pt^^wHMr^fl'bftSo rwPf^f^rWH 
f£ffi^-ii, 7i/-^t!)6 3 ^SIBIfeEltSB 6 

[0 114] X^t>3>' ? -^ 7 l7>feB fc°7 

^■r t Lx^m-r^y^-^miikimi^&htc 20 

#) ro^{(f^\ H&!a^ai1M85 4to£k*l5 0 
tit J; 9 SS^iJt'OSlH]^ 5 4 XIX v^D/oy^ 
®^aOIS^©*ft>5Htt¥P t*fJE LT , 7 V- K/7 4 - A- 

£J 0 #^|SIS§ 5 2 ft, Sfja££$tLfc7»e- Rfcjto 
^T»)ff1-5 0 30 
[0 1 15] ±i£Lfc«fc5fc:, 7l/-Art^iJ^-KX 
(iBU^aiJ*- K©RS, X^ 7f 5 3 d ii, ^tl^tliS 

[one] rtit^LT, s^ao*- vximm 
[on7u>fyf53d tmm^ c \m *> w>t 

?>iLTV>3S# ; M*-KWH$, t*^ffliJB#te'E:a6 40 
3 b{^'I£tlT^-5Bi^ (^£<7)i§3\ PtW 
•voiiHifisi,,;]) ^i^iii^ti, i^i«6 4i:± 
■5 > h;Mffl«5 O^HJ^-fS©^^ 

[0118] ®i#1«[rIK 6 4 J: (3 W^j Sftfc Sffift 

{;?;/;.!, 3b\z.W&£tiZ 0 : m%s5 3 b!l, 

f-iJ^e- KSJ 0 #x. [§]?•§ 52i») ftif&SiifcA;^* o 
mm h , fl# 6 4 i 9 (ftifc $ 

^Ms^-ii, DCT^-K«'9#xNi§5 5, DCTlHj 50 
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SS5 6, *-?ft0E§5 7, -SI^fi^-tft0fS5 8, 3*m 

£ft5 0 4fc, r©m^fS#f±, $t^»§6 0, I 
DCT|SJS§6 1, 71/-A/7-f-/l'KDCT7'o7^ 

fcA^SitS. 

[0 119] Z<D-m^6 2tlif fc, ^^55 3 bt 

V*3. 2S*£6 2f±» I DCT0SS6 liSffl^U Sfe 
\zy V-K/7 -i —)\, KD C T7"n -7 ^ §J <Q #^Ib]K 6 

[0120] ^^53d t-mm^ d t^O <9 #x. 
t^T^5S*^i^aiJ^- K»R$, fij^a'JBtfBt^ 
6 3 a^MS^tlTV^Htif ^ (V^»*^« 

^■vwiift^) i, is^a'JBtfstigi5 6 3 bidet! 

^-) ®itffi«lH]K64(rj;^, 

[0121] »j#ffi«[a]iiS6 4 j; n titsztitzj-mmiii 

S#S5 3 ctttfS£tl5 0 ?Hf^5 3 ctt, 

^m- m n mm^ 5 2 £ 13 Mr£tifcA;j-7 ^ □ 

7'ny^I|fl^^ fttffi«[HlK6 4J;i3«i(&S 

ixfc+aijiiiftiw^»^fi^^ zomftzihjj-t 

DCT[H]1§5 6, i:?«&5 7, nJ^fi^^klHlK 5 
8 , i*jiv< y 7 7 5 9 fcfl- L-CtW-^ t LTfei^ 

6 0, IDCTW61, 71/-V7^f-;l/KDCT 
7'n^^^i9lf^K6 5lCii)^0f«Jl^5-Sil, SS 
f-^6 2('A7^$tl^ 0 

[0122] rroSf.^6 2i-|i*fe, fi^5 3d: 

Wi^fix^immmtm-om^m^iix 

1^5. Mf-^6 2tt, I DCT01^6 liSfiJ^L, 

5\zxmm^iit.mm^ m% i mm4ft 

[0 12 3] 3 : 2W^iaillI±5§t 

T-fc5g^U77^S2^*otP51^ T-ffliJ-7 

7 ^, DCT77 ^HSif H7 V- A T-aiJ^- K^fSl 

•tWfthl'J, 77^'S 2#uo-CI^5£^ 
5 tff « ( A* 7 A ^ 7° u ? u y X df- ^ > -7 v- 

[oi 2 4] Rh°^^^ropijiffS^i±, ftfeoBffwT-SJ 
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[0 12 5] 7l/-i^!J 6 3tfc^-C, b57j 

■fmmmzwMQ 3 a t'&jj^mmmmM6 3 b«, 
^st^ x,x*vtm w^m^n, mmmm& 

*«iJWMVM±t^iJH^l^i LTiB 19 #x.T til 
[0 12 6] W±l'4s^T(i, 

IffJfilf^ HI 1 1 RXim 1 2 Cl^-f v Vxi-fuyV *W&- 
iLT^S^tL, ei*StLS 0 10 

tl-?tl \ / 2\Z. L/ctCD^fflV^tiSo 
[0 12 7] JJ£wJ:5£L-t\ 0iro#-^fc:$i 7t 

[0128] «±wtftK-eKP>a»4J:5t, 

it7 is—jz, u-hnmmwmttftufttmm 20 

[0 12 9] #->*xAi4, $|x.ff, 3 : 27> 

^^yMaiCctSWffflt h 2 4 

Hz) i, TUW/yXm^tltcimi^ ffi^lt 
7V-AWF30Hz) ^Sftg^$ti-Cl/^H^-> 30 
- ^ > * £ , SWMK ft^f frf 5 M&lc±m$) ? 

mms o' * ^ x L T 7- M £ ft T v ^ 5 MM 

mm*%mz> r 1 1 ± 9 , s^t §->-^>^»^ 

^S>3 : 2W^Mia51tf| 

5ror\ ^ro^ffrtic, 3 : 2-7fr#WVk 
t i>x t , 7 u-* w#^{fc$#i£_bf 3 r t 
14, ii^ftft 7 >f K^&TJ^Tvft Lfc 40 

&£--r5 ti/^ Raffias fjMfcwS!i£#*ri& 

[0 13 0] &{;:, *ISM(»fijiiff^li-ft^£Sr$S1- 
5$ 2 OTX-ffi^Jto^-C, 0 1 3 £#M LT^IKtSo 
g]l 3(4, 2 cDfjBStff ^ft^»lffl£ft 

5 iiftft v * t 1 A W{f tfo %yj< L X V * 5 o 

[0 1 3 1 ] r»H 1 3«{fjjEi4, B£B7^i^©@ 
#2 4 3707-(Wy-7,2 1 ©|fij"&£, 3 : 27> 50 
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T S C*j*© i 5 47 ^ K 1/- h # 3 0 H z ©iiNl 

x ^T^-ymmm-r^T u^gg 2 2 1 , 

[0 132] ±1B3 : 2^^"[7>MS.{' ±5 

H&ff f^7W-i,U-fi5i 3 v^27^ 

■v*3 7^-/U h'WM Lt'M&\a$ 3 / 6 0 1 1 

[0 13 3] HgSr^>'^Sia2 2f±, 3 : 2^|> 

S 3 0 ^gEHft^S 3 0»#7^-;UKCo^ 

-etL^7^/^2 ico 1 3v^3 yj -)V h*xM& 
WUfct«a>§i^i-77^S3 1 i£ffl;*rt-5. S 

S77^S 3 1(1, ±iapJ^f^-S 3 0^7^/1x^2 1 

u^gffi 2 2 as^S 3 y 4 -fr Ynm%M *) EL7 a 

-^v^tati-r^m^, " i" k%£tizb<r>-ehz a 

[0134] ±E77^S31 (4, ±ffiHff ft % S 3 0 
t jt-t V T R 2 4 kti, SSffiftif ^ S3 0©^v 
LTSflVTR 2 4rtWlfx^r-7't|H»$ 

tiSo -ftehh, y j-^Yy-try^tDmMt^s 3 

0 t±|H77^S 3 1 ii, #7-Y-/lxKto^T 1 >Pj" 1 
ftJSLT, ±fdVTR2 4rt(DtT'^7 1 -y(-Id®$tl 
5o 

[0 13 5] i>< LT, VTR2 4^-Cfdft^^§tl/c 
frtT-y2 514, 3 : 2^!>yMl:J:57-f 

-^K->-^>-^ropi&fH-§- (S3 0) ^t73-> 
[iftS tl5#7 -y -yu 7 ^ n -^Sr 3 

(77/sai) asgass^fcfcrotJfcs. 

[0 13 6] ft*5 % mWS §-S 30t77^'S3 114, 

ra-»sBft^f*tgafi^ixTv^3^(47i< , giJ^ogE 
#:(Cfa»-r5ct5lcLTt ^^(4*, [XI12(01<L 
fc7D- 7 tVfV7?26 KfBft-f 5 i 5 (C LT t =t 
<, rwS^i4, ffljUfVTR 2 4rt<7)fr'^-r-7°t 
B^>rS 3 OMBiU 7n-7tVrV^^2 6|I7 
7^S3 iS:IE®t5J: v4wti^x5„ 
[0 13 7] l:,ii!|!iiiM,>j-S 3 oi^t^ffii*^ 

tiS7y^'S 3 1 wfC^ifei: LT(4, «^i(4, ftfjtagl 

1 SMPTE^-fAn - K^-ff 
-y h^fflV^T, (i{M^t --|t^x-7 B [lK»LTt5< 
Jsm^^^ti^o rrofcfe, aSHl 3coffi^tt, 
0 1 t\m^Wlftt6V I TCf;LiA^.(p]f#2 3^^(t 
?>ix-c*j n , SiVI T L&*0& 2 3 H±EiS^ 

fit^-s 3 o 1 77 7's 3 i «&£*i, r. rx±iBiiff 

{h^-S 3 0Kl±f277^S 3 1 I TC©3.-ffy 



otl^. ±fEVITC, LTCt-oV^t, HU 

filcOt ©■(?*> o-Ct «t<, r©ij^ ffiS«iSflfflT 
^L^ s itiTV^(i*tL(fJ;v\ 4fc\ viTC^ri/v- 

*n#©3 : 2^^^y^a©r^^i-tts^s-t- 

[0138] hj£©=t 5 *B#ff >r S 3 2 tflEfiteixfc 
t-'r^T-7 P 2 5iiVTR3 1 tTH^Stt, :»vt 
R 3 1 X'0m±\'l <9 ftbtltcWmi^rS 2 3 flSjiftft 

^ff^StlfcHftff 2 3 IX -LEBHfeft-^S 3 2 

[0 13 9] ±f2VTR3 l^^WH^fa^-S 2 3 £5 

imotzWMft 3 0 ix mmm^s 23i> 

?>, BuI2M^ffi^S 3 O&mWUtk&K* ^©Wtln 
EV I TC|r!EiS$iXfcS(lE77^S 3 1 tfr&bh 

3 : 2 7>v?vy%m(»?mz^-t\m) fct^mu 
%&7y?s 3 1 \^-5^x±.tmmmn%&y j~ 

[0 14 0] rroi 5/«cr tSrffofcfe, ±I2VTR 3 

1 ^f>PHift^ft8fi3 Ot^^tlfcS&fW^S 2 3 
ii, 5t"fV I TCi)t^Sii9[u|f§3 2i'iif3tL5 0 SISV 

I T CSe^K U HE& 3 2 -C-ll, ±fdpSift II^S 2 3 ^ 

BUft!SMPTE^^A3-K(7)^-— ?' h©$|;i 
ifV I TCrt(lEg$tiytmIId77^S 3 1 

U ±K3 : 2y^^^y&if.i'J:5PI&ff^S30t 

5-S 2 0 t LTftfi? >f K&fc£$ 3 3 £Afc©gg&K 
15o !J iSV I T CH^-ljx t) 3 2 il, ±EV 

I TCiJ^IWof;77y'S 3 1 t*fjS1-577^S 
2l£tH; t J-t3„ :©77^S2 1(1, %fi-7^-^K 

[0141] ±fBjcft7-i'-/vK^±§5 3 3-eii, ±ta 

yyfS 2 1 tSoV>T, ±ifiV I T Cffi&JU <9 @f&3 
2;S>MM^ii/fc3 : 27fr?Vis!m\zJ:mm% 

[0142] ;: ; ,i:)::kv ^ KRkfcSS 3 3 t> |H/j £ 

ti3 7>f -/u Kiz-^y^^isiMS^-s 2 2 ix tMy 

y'/S 2 1 tJt|;x^ft>3V^^ 3 4^A^J$ti 
-5„ rro^dr^>=iy/<-^ 3 4f±, glffl^^-^yn 

3 4 XIX l:n;'j!'.kv y -yu K&*$ 3 
3 ( c T Lft 7 y -/l/ K ^ $ ftfc % © 7 ^ -yw K 
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^yx©II<fff-§-s 2 a;j«I-7U-a->— jr^ 
[0 14 3] r © 7. df-ty 3 4 75^tb^J$tL 
S10 1, SI 02, S 1 0 3 k 3 5 til 

mm%im3 5xix mmmi^ t%yv 
-^y-^ry^mmm^mm^itL, yy?S 

10 2, S 1 0 3 5„ fc*5, ^ftg«3 

511, ffiEEl 1 ©ft-g-fcSg 1 7tfcMt577^S2«rffl 

fi!ctov^TttHuiE^-g-{ll3gl 7t^«T-fc5 0 -fft^ 
r©Kl 3©«©^WJItS^ft^3 5 m 

*;5>t><7>3 : 2^^'!>yfe]l$iX7tM^{f^-T'fe5© 

T\ tu!Biai©«tfci-t577^s 2 Id" 1" 

[0144] ±mm{tZ3 5icxwMm^Mmn 

fftt5i:*(:77^S10 2 1 S103^#-^fl:LT 

»!*3 6tCSii»$tl5 0 
[0 14 5] Hi 3t/T?Lfc7o*yb'-f 

2 6t77^s 3 l £E®L/ti§3-('«\ as 

7n-7tVfVxn 6^6>fc^ttjLfc7 7^S 3 1 t 
*J-JSUT. ±|EV I TC^SH)[h1K3 2*»t>BUlfi77 
^S2 1 SrW;j$*5J;5 4-tfcRr^fc5o t*>5 
A,, V I TC^E!J|H]g&3 2K77^S 2 1 Z&Jj 
■f-50T'li*<, 7n-ytVf^^ 2 6A>b!S*fflL 
fc77^S3 l«©S477yS2 1tU)LS7^ 

[0146] jJct, 1 4 £ffl^T, ±?d|2j 1 3 ©V I 

©IMtfcit5ftjf^Ift0^1-5 o 

[0 14 7] r.©Hl4til, 181 3©V I TCIMX 

19 ass 3 2 a » t, ffl 7j $ ft 5 iuis 7 ^ ->v v v— v ormm 

ffg-S2 0t. B^ff§S2 0^3 : 2y°>Wyv¥v 
yMilir i 5g "9 iM L y a V'Xh 5 if 5 ^^^-f 
77/S 2 1 k s [5c| 1 3ro5Cft7^-/wKSfe±S3 3\z 
XK&y K^^±$ft7^t©HMS^S 22>, 

mme kmmimi 3w*t>3^-^ 3 4ct 

7l/-A^||j 3 t^tl57^-;VK©-<7©l^©^-< ^ 
>^ (" 1" ©vAklf) ^f77^'S ioii, a 
t%.yV-Kft% \ y K (top field) ^b^SS© 

iHcWlH 2 7-f-;U K (bottom field) i^fe'iT)!?)^ 

*>\^%\y 4-,\,Yh^%Z>^\c\X 1" 

77^'S102t SS7 1/-A/j^Lil7^/Ui,y-7s 

(DW-(n^-?frb^%£titz3y j -tvyfrh 1 7^ 
^ K^^£- Ltz 2 y ^ ~iv Yfrhti.'b y v-J*Xh% k 

1" kflhyyfS, 1 0 3 ££^L-a*5„ 4 
fc, '©0 1 4rt©ptj^j=^-S 2 O^oV^Tt, JC^F 
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*) , ±£*F#fn 7^-A-K£SU /h 
Ss^©!^© 5 li 1^^(17 -y /i^A © |^ C 3 v ^ f,fc 
[0 14 8] :©ai 4/j^^/5^i5(-, BUff-^s 

2 0:4*3 : 27>^>MtJ:3ii9SL7'f-;UK 

■e*>5*&, 77^'s2i(i" i" mMLy 

^-^KT-&V^3\ 77^'S2 1fi" 0" fcfc5„ L 
ftiSoT, ^iS7 7/S2 1t' 1" iS4oTV^5t# 10 
©IfEftfi? K&S$ 3 3 fi, V I T C 0 
2^^j©Htf|^S 2 0 ©7^-/1- KSrjL^7^ 

^-s 2 ofrbmi&<o 

[o l 4 9] Mi<rt&&km&\z. r©g|i3© 
ffifSLinx** 3 4$*t}ti, tfjfB7U-AW 
- h©BiMff-?-i*i^ *ixt|iftJg1-5±|Biai 4©7 
7/S10 1, S102, S 1 0 3 tHI^U Lfc^o 
Tft8«3 5tttrtlf,B«HB-§-t77^S 10 1, 
SI 02, S 1 0 3#A^£ix6o Skin, ±ICff^-fl: 20 

$ 3 5 \z xtrmmmicM p e g 2 a&cuiijo 7t^fc£ 

ff 3 Shu\ ±127 7^'S102tS103li, ^rtl^'tl 
MPRG2T^S$tL5ir^©ml!2h-7 7°- 7^-A- 
K ■ 77-^ h (top_field_first : TFF) J t°- 
h ■ 77-^ h ■ 7^-/UK (repeat_first_field : 
RFF) tLT^fttS. 

[0 15 0] «±©lftifl-ciHfe^ftJ:5l-, *«W©» 

isi'ft ft^{tt&&x?mmm% ztizm 1 3 ©«■&#■!§■ 

{tyxT^XlX $lx.H:3 : 2 7 c 7W^7y^ffit < 3;SM 

pi#fa^->-^>^^^-fti-5s^, *©w 

4 ~/u K#7 j /PA© 1 ^ v£ 3 7 -< Klffi^fii Lfc 

i/ ^ jcs 7 ^ -/p k ©&g £ & 5 r t & -e § 5 © T\ a 

♦K%fi7^-;UK^^i-e#, LfciiSoT, 7V— 
A©ft^W£ |-.lf5^tis?#5 0 Sfc%ft7^- 

t ^ 5 HOSiSjEr ?>T, !&«§>©»# ^M^^Ic^SPpI 
g#fc<, 4fc7U-i,©^haf«Tt5RS]St 40 

[0151] £ih©io*rt^?,, W/1©ffllHift 

^ft/ja-&t>*^t#affl snsia 1^313 ommms 

[0 15 2] i5i£Lfc«t9ir, 'MM 

ft (77^'S1 1 *S 3 1 ) ^fx^x-^t'WfBft 

il > B&(-#J£-f 5 S M P T F # A A zi - K©^--lf t" 
-7 h , $|xJ±*V ITC^LTC t±HBff tfbflJWSIg^ 50 
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*fflU ^fticKoVC fi{i©ft^ft*i£©»£tT 
9t>©£LT, 3Et2 : 37>^#y£,fc5ill«JjIL7 
^ -A- K©|ife*SrlH«l1-5*ffi*iaW Ltzi\ ^©fte 

m^m^mmmt Lxmm^&mtb 

ft*. 

[0153] \?r*mmii\ i/->fxi/v? 

-f§7^-/UK©V I TC^LTCC->-yfi>^7 
(±, V I T C^LT C[CfSft$tLfc->->f- 7 
sI©7^-;vKXI«tL^ti>7^-;uKSr I t°^f-r 
[0 15 4] tfcf^if, VTXmgp&iK &z>*s-y 

K©V I TC^LTCI^HSffi*77^3i5t©«rtj[ 

tti><„ ^LTHMf^bSEfll-m, VITC^L 

T C tbfclSH®^7 7 U ^tL(C 

S<S^r, ^©->->©^ftt-i/ M^-h4r±#S-Br 

[0 15 5] Zb£Mz.l£* E'x^S«#iS7^^© 

13-7^2 : 2 7^^7^LfcB#©5 l cfj7^-^K©V 
ITC^LTC (-3fcll7 ^ -)V K7 7 5 t © HL~C 
5 D 2 : 27>^<7>i»: > 2437©7-f/l' 

Alt*, S8> 2 5 7 A (gfj> 5 0 7^-/1/ K) © 

imit^m^-r 5 is < ffi v ^ tt-r ^ s r 

mWMX-lX V I TC^LTC(C|dfi$ti^ytSl"7^- 
7^ K7 7 ^Srlfi^W L N tilt 2 7 

^ -71/ K^?> 1 7 W-A?rtM L, ^ o-ftt 3 <t 5 t-T 
5 0 

[0 15 6] r©J;5t^ H{ti#t-> ^til'^lStS 

SMPTE^^An- h'<D^-—f\fy ®\?L\iV I T 

BMf^kg»fliJl:Bt©^^b>jffi©$ffl(c«^ 

[0 15 7] ^*l©S)Bff^^k*a:^^«1- 
5®3©^Jfet«|ro^TijiMi-So ^©^3©Hft^ 
it, mm l Ltc i 5 4IHRts l 2 t 

t577^'Sll ©fd^Tjffi t L"C t"7t^ '7 ^ 
■Z^yytt—i/sV (Videolndex Information) t 

SMPTE©#££{£fflt6#TO3 0 
[0 15 8] ±-|c^r^ Vry^^-f y7ty->3 
Vtt, V^$6 4 : 2 : 2 3y*"-^bTr^^f 
•/•<•':, ^-©7*7 irfdSStL, N T S C^S© 

J: 5^5 1 2 7^>^)|V^V^7 i At : 1i, 147^^ 
f\k2 7 7 74>ft<D&ffli% (Cb, Cr) Ctot 
i^btL^o **S, ^Zyjym&m- (Y) frfi, D 
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V I TC (Digital Vertical Interval Time Code) # 

[0 15 9] ±.m^Tt'<yfy^7.4yyt/~i/3 
y\X i u >(D^my7 2 ot>-7>»feMfl-t£ 

ffiot, 9 0/W KDlfa^Stu5 0 rixSr. 115 
4:2: 2ay*H>Frr^? 

^fr i-ft ^-(D 1 7>ryw^aSB^u» cb, y, c 

r, Y, Cb, Y, Cr, Y, ■ ■ • 1 4 4 0 

-iry7>fc3 0 ^tL^tLrof-y^/Kti o try hft-cfo 
5 0 -JKKfi, lsb (STfuf'^h) fiijro2fc- 10 
y Mitt-" 0" i^Tfe^ tf&tfy hSH8bry 
bT'fcSo Sfc, 1 0\fy}-S:'D'&M^<D-fyy°^<D 
fifi2 0 4 h (i6iiScW fi2ificro" 1" £SU 
ft 2 o o hi±2ii&<7y o" zm-fo 
[0160] aurofeU^^- (f->y^y- KNo. o 

OCb) ti, 8 hSWhfr^ ^7 •7^^ r 7- K0 
WLSB (t"7h0) ^S1- 0 2SB«fefM (f-^ 
7>!7-KNo. 2«Cr) li, \f^fir4 yf ypT-V 

(t^7-KNo. 14WCr) H. 20 
f"r^ >r y y* V- K0COMSB (fc*yh7) £it 

to mmmimz. wmm\%% (f-yy^v-v 

No. I 4 3 8 (75C r) Ji, f"r ^-Y yf y v — K 

8 9 (DM SB (f*yh7) £$1% rtf)! ? tT 
7t^y7-y^X7-K0i>f)8 9S"CW9 0/W h» 

trWy77ni'y7^->a yfrmztiZo 
[oi6i] t7t^y7yn^y7t^-y3yo 

T-97*—?yltt* JiIri#Jj^£tt5$£ (Propos 
ed SMPTE recommended practice R P-186 " Vide 
o Index Information Coding for 525 and 625 Line Te 30 
levi si on Systems" (August20, 1995) ) ICW^flXi^ 

(D^rtJ y^f -y $ yy t t-~y 3 yix Ili'r-Y 
v-" y t"7tt4 5 fu » y - * rotf IB £ Kg-t -5 tz ft <r> 

[0162] mm 3 roHMMa Lfc$ 1 CD^OM 

fc*TJS$*fc*&f>, t"7^y7^^7-KNo. i 

4<7>Tf#4lfs/ ]- (lower 4bit) 0~)-J ~7,y y f=f- 

9 (source flags data) £ffll^T\ ^ t^fa^ 

3 : 2^^^y«LJlt < t5jiS«i\ ^nttxHf* 40 

[0163] - « t t 9 i ro^jfe^tB 3 <r>%mm 
vmnf&xhzm i ic&n&v i Tc^Lix^sf 6 t 

V I T C f6^® "J 03J& 1 2 «\ -tn-Pix t'f'^-f yf y 
n^y7t^-y 3 y| LiA^iHigg 6 t tf*^ yr~ 
y?y.jyy*/-y3ym^m®$i\ 21^11-3 
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[0 16 4] St ^a&3©Hffi09£BjfE3S2«3!i£ 

#J£#jS£#fci§&f;if±, tft-f yf -7 n?- kn 

o. 1 2<D±iu.4t'y b (upper 4bit) ©1^7t7-f 
— A-K (video field) , 7^M7 At— y (fil 
m frames data) £ffll^T v 3 : 2 7"/W ? V £ ftfc If 
7 f ^-ffl^07^-/PKf-OV^, ^tl^3 : 2 7>y*'7 

ym}z.£%mfeLy4-^Yxhhfrlt^tz>\n 

[0 16 5] r<z)i;5ft$2ro£101i^3ro£M!]£ 
lt§ V I T CHU&fcHI& 2 3 i V I TCS*8 9 

3 2£\ ^Mixt7^y75'^^^y7*^--/3 
yMLiA^.[i]K6 tt7^ y^yV^jyyjrt-y 

[0 16 6] mii^-y^y^t^-i'-A' 

T y^^U~ KNo. 1 4WTfi4 h (upper 4 bi 
t) <7>, y-^7 7^7-^ (source flags data) 

[0 16 7] $fc, 3 : 2yyV^>7y$tLfc7^^A(D 

(itT'^^yrs/y^y- kno. 1 2ro±ji4t>i- 

(upper 4 bit) (7? t'7t7 -i — /U K (video field) , 
7-f;H7V-A7-^ (film frames data) SrfflVT 

[0 16 8] 

ftPIM^ W^ifcStfgett, Htt^^-ro y- y ^ 
ixfcMftff g-^iS^-T 5 1 £ . H ttft ->-y- y ^ ro 

tsr>(rii9, 3 : 2-7°)V^^y%m-M%hMz 

-rsff^ro i 5 ffi^f ^-ro->-y-y^^t^-ft7 
a y- h rom^5ftffi«ff^^r± -tSiiiBmi^ 

imi] ^mnommn^tmmtf^mftmwtsti 
y*vyy-\mmxhz 0 

[12] VI TC«7)^>rAn-Klro^-CsftSHtSfc«> 
im 3 ] vy^r-y roiffijfefS^ro*? : 7-f yroft 

^ j a a tt m m t h tz ft cd m x *> % B 

IM4] LTC©NA3^- K l^^Xmm t h 1tlb<D 

mxh% 0 
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m 5 ] y ->v vmjsammi&<»&mm& 

l® 6] 3 : 2-fjv¥Vy%im\zJ:mmi?rkTU\? 

[1*1 7 ] t^^ff^ft^yto^TiWW'ft© 
T'feSo 1 

[hi o] mi&9%tom]&&mit5iz#><om-et)Zo 

[111] ^w-A/^^-^K^SiR-Kto^Tift 
[012] 71/-A/7^-/VKDCT ; t-KtoV^ 

[Hi 3] -^WwiiHft^-^ls^&tJfSEasifflS 

[Hi 4] 3 : 27frfrV>tiiMKj:Z>m«Lm%Z®l 

3<Dmm^iti/^7-^X^MLtzmn^4 ^.y^^-^ 
-vxhh 0 

[Hi 5] V'ftJyT-y? x4>y*J-is3><nn* 
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* mm 

[Hi 6] tft-fyfy^-fm^^a^Of 
-97*— h%*1r®XhZ> 0 
[Hi 7] 3 : 2^^9y«iatoV>TaW-r5fc* 

[hi s] ^mm%<ki/XT*<Dimmi&t:*t 

y'uytmmxhz, 

[HI 9] 3 : 27/Hft>jm\z£Z%&7 4-jUh' 

[#?-»IftPJ1] 
1 t-r^-iyftSt 

2, 3, 7, 1 1, 2 4, 2 5 VTR 
4, 13, 15 7j -y=f 

6,2 3 VI TC^LiA^-HK 

9, 2 5 ¥=7*7— 7° 

10, 3 0 HHtft^-ftgg 
12,32 VI TCWfttiL^Wk 
14 5Cg7>f-/UKftW&t5^±Sg 
1 6, 3 4 7s5-^y=iys<-? 

17.35 fi^ritm 

18.36 B&tm 

3 3 ftft^-yVKI&ifs 



[H3] 



31 6] 




S2C 1 F1 |F2 |F2 | F 3 | F 4 IF5 |F6 |F6 |F7 i FB | 
| fl| f2| f 3 1 f4| f4| f5| f6| n\ f8| f 8 1 



S21 |0 


o|o o|i 


0|0 0|0 


|0 Q|0 0|l 0|0 0|O 1 


S22 |F1 
1 


IF2 1 
11 f2| 


|F3 |F4 

f3| 1A\ 


IF5 |F6 | |F7 |FB 
I f5| f6| f7l f8| 


SID1 11 11 11 11 


S 1 02 1 
S103 0 


1 


0 0 
0 1 


11 0 0 
0 1 0 1 



reserved data 
singling structute data 

cscc a * 

pan and scan data 
CRCC 

pan and scan data 
CRCC 



CRCC 

reference prinarii 
luilnance eqnatioi 



add/drop f 
CRCC d 



(20) 
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[01 1 
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l®2] 



0 


ISrnchronlzini Bit 


1 


OS ynch r on i z i n a Git 


2 


1 


3 


2 


4 


4 F rames Units 






6 




7 


1 at User Group 


8 
9 




1 0 


ISrnchfOn izinj Bit 


1 1 


OSynchronizing Bit 


1 2 


1 0 F rames Ten 6 


1 3 


20 


1 4 


Drop Frms Flag 


1 5 


Co lour Lock Flag 


1 5 




1 7 


2nd User Group 


1 8 
1 9 




20 


1 Synch r on i z i ns Bit 


21 


OSynchronlzlns Bit 


22 


1 


23 


2 Seconds Units 


24 


4 


25 


8 


26 




27 


3rd User Group 


28 




29 




30 


IS jnelw onizing Bit 


31 


OS jnch ton izing Bit 


32 


1 0 


33 


2 OSeconds Tens 


34 


40 


35 


Field Marker 


36 




37 


4th User Group 


38 




39 




40 


lSynctiron I zing Bit 


41 


GSynclironizina Bit 


42 


1 


43 


2 Minutes Unite 


44 


4 


45 


8 



46 




47 


5th User Group 


48 




49 




50 


lSynchroniztng Bit 


51 


OSynchronizing Bit 


52 


1 0 


53 


20Mi«im Tens 


54 


40 


55 


Binary Group Flag 


56 




57 


6th Ussr Group 


58 




59 




60 


lSynchron izing Bit 


61 


OSynchronizing Bl t 


62 


1 


63 


2 Hours Units 


64 


4 


65 


8 


66 




67 
68 
69 


7th User Group 


70 


lSynchronizing Bit 




OSynchronizing Bit 


72 


1 OHours Tan 


73 


20 


74 


unasaigned bit 


75 


Binary group flat 


76 




77 


8th User Group 


78 




79 




80 


ISynchronizing 8i t 


81 


DSynchron izing Bit 


82 




83 




84 
85 


Cjclic hinimi Ckeck code 


86 




87 





im 1 7] 
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[04] 



Bit NO 




Bit 


NO 




0 
1 


1 

2 


Frames Units 


40 
41 


1 
2 


Minutes Ten 


2 


4 




42 


4 




3 


8 




4 3 


B 


nary Group F 1 a 8 


4 




IstUser Group 


44 




6th User Group 


5 






45 






6 






46 






7 






47 






8 


1 


Frames Ten 


48 


1 


Hours Units 


9 


2 




49 


2 




1 0 


D 


op Frame Flag 


50 


4 




1 i 


c 


lour Lock Flag 


5 1 


9 




1 2 




2nd User (3 roup 


52 




7th Ussr Group 


1 3 






53 






1 4 






54 






1 5 






55 






1 6 


1 Seconds Units 


56 


1 


Hours Ten 


1 7 


2 




57 


2 




1 8 
1 9 


4 

8 




58 
59 


b 


uras i g n e d 
nary group lias 


20 




3rdUser Group 


60 




8th User Group 


21 






61 






22 






62 






23 






63 






24 


1 S 


aconds Tens 


64 


0 


Sync Word 


25 


2 




65 


0 




26 


4 




65 






2 7 B i 


phase mar k oo r r eot Ion 


67 


1 




28 




4th User Group 


68 


1 




29 






69 






30 






70 






31 






71 






32 


1 M 


1 nutes Units 


72 






33 


2 




73 






34 


4 




74 






35 


8 




75 






36 




5th User Group 


76 






37 






77 






38 






78 


0 




39 






79 


1 
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